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STATEMENT COF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected renedial actions for Operable Unit B
(OJB) and the rationale for addressing OJ A under a cleanup agreenent with the State of
Al aska at Fort Richardson. OU A consists of three source areas: the Roosevelt Road
Transmitter Site Leachfield (Transmtter Site), the Ruff Road Fire Training Area (Fire
Training Area); and the Petroleum QG 1l, and Lubricant Laboratory Dry Wll (Dry Wll). OQJB
consists of one site: the Poleline Road D sposal Area (Poleline Road). This ROD was

devel oped i n accordance with the Conprehensive Environnental Response, Conpensation, and
Liability Act of 1980 (CERCLA) as anended by the Superfund Amendnents and Reaut hori zation
Act of 1986; 42 United States Code 9601 et seq.; and, to the extent practicable, the

Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal
Regul ations Part 300 et seq. This decision is based on the Admi nistrative Record for both
OUs.

The United States Arny (Arny); the United States Environmental Protection Agency (EPA);
and the State of Al aska, through the Al aska Departnent of Environnental Conservation
(ADEQ have agreed to the selected renedies.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from OB source areas, if not
addressed by inplenmenting the response actions selected in this ROD, may present an

i mm nent or substantial threat to public health, public welfare, or the environnent. QJA
is contam nated with petrol eum conpounds, and OU-B is contam nated with chlorinated

sol vent s.

The QU A and OU- B source areas are the first areas of Renedial Investigation to reach a
final-action ROD at this National Priorities List site.

DESCRI PTI ON COF THE SELECTED REMEDY

The Arny, ADEC, and EPA have determ ned that the sources included within OJ)A do not
represent unacceptable risks to human health or the environment, based on EPA criteria.
Thus, no renedial action is necessary to ensure protection of human health and the

envi ronnent under CERCLA. However, the |evels of petroleumcontamnation in the soil do
exceed the ADEC soil cleanup criteria. Accordingly, these sites will be cleaned up under
the State-Fort Richardson Environnental Restoration Agreement (Two-Party Agreenent) in
accordance with applicable State of Al aska regul ati ons. The specific cleanup acti ons and
the time required to renedi ate the source areas have yet to be determi ned. The conponents
of the renobval actions selected for OQ)JA will be detailed in separate decision docunents



prepared in accordance with the Two-Party Agreenent.

A remedy was chosen fromnany alternatives as the best nmeans of addressing contam nated
soil and groundwater at OJ B. The sel ected remedy addresses the risk by reducing
contam nation to attain cleanup goals. The renedial action objectives for OJB are

desi gned to:

1 Reduce contaminant levels in the groundwater to conply with drinking water
st andar ds;

Prevent contam nated soil fromcontinuing to act as a source of groundwater
cont am nati on;

Prevent the contami nated groundwater from adversely affecting the Eagle R ver
surface water and sedinents; and

M ni m ze degradation of the State of Al aska's groundwater resources at the site as a
result of past disposal practices.

The nmaj or conponents of the preferred renedy for QU B are:

H gh-vacuum extraction (HVE) to renove contam nated vapors and groundwater fromthe
"hot spot." The hot spot" is defined as the subsurface area containing greater than
1.0 milligrans per liter of 1,1,2,2-tetrachl oroethane in groundwater and/or

free- phase sol vents;

An air stripping systemto treat extracted groundwater to neet State of Al aska and
federal maxi mum contam nant |evels (MCLs) before being reinjected into the deep
aqui fer;

Institutional controls that will include restrictions on groundwater well
installations, site access restrictions, and nai ntenance of fencing until state and
federal MCLs for drinking water are net;

Nat ural attenuati on of groundwater contami nation in areas outside the "hot spot”;
and

Long-termnonitoring to assess whether groundwater contami nation is approaching the
Eagl e River and to ensure that contam nation levels in the groundwater are
decreasing through natural attenuation.

G oundwater at Poleline Road is contam nated with volatile organi c conmpounds, including
chlorinated solvents. Wile there are no current uses of groundwater in the site area or
seeps by which wildlife could be exposed to groundwater, nodeling indicates that
groundwater at the site eventually could reach the Eagle R ver. Mdeling results indicated
a tine period of nore than 100 years for on-site groundwater to reach the Eagle R ver.

Remedi ation of the site is necessary because the NCP Groundwater Protection Strategy
requires consideration of current and potential future uses of groundwater in remnedy
sel ection, and protection and restorati on of groundwater resources if necessary and
practicabl e.

The selected remedy will be conducted in a nmulti-step approach because of the conplexity
of the contam nant characteristics and the hydrogeol ogy of the site. The HVE systemwill



be installed to reduce the quantity and concentration of contam nants in the "hot spot,"
and to prevent nigration, to the naxi mum extent practicable, of contam nants above state
and federal MCLs. Concurrently, technol ogies that coul d enhance the perfornance of the
selected renedy will be evaluated in a Treatability Study, and if these enhancing

t echnol ogi es are deened effective, they will be inplenented to i nprove performance of the
sel ected renedy. The plune outside the "hot spot” will be nmonitored to track plune

m gration and the progress of natural degradation processes. If cleanup of contam nants in
the "hot spot" does not appear to be successful, then alternative renedial action goals
and/or strategies will be pursued for the site (see Section 7.2).

STATUTCORY DETERM NATI ON

The selected renedy is protective of human health and the environnent, conplies with
federal and state requirenents that are legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. The renedy utilizes pernmanent sol utions and
alternative treatnent technol ogies to the naxi mum extent practicable, and satisfies the
statutory preference for renedies that enploy treatnent that reduces toxicity, nobility,
or volune as a principal elenent.

Because the renmedy will result in hazardous substances renaini ng above regul atory |evels
on site, areviewwl|l be conducted within five years after comencenent of the renedia
action to ensure that the remedy continues to provi de adequate protection of human health
and the environnent, and will continue for five-year increnents until the renmedy is

conpl ete.
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DECI SI ON SUMVARY

RECORD CF DECI SI ON

for

OPERABLE UNITS A AND B
FORT RI CHARDSON
ANCHORAGE, ALASKA
AUGUST 1997

This Decision Summary provi des an overvi ew of the probl ens posed by the contam nants at
Fort Richardson, Qperable Unit A (OQJ A and OUJ B source areas. This sunmmary describes the
physical features of the site, the contam nants present, and the associated risks to hunman
health and the environnment. The summary al so describes the renedial alternatives
considered at OUJB; provides the rationale for the renedial actions selected; and states
how the renedi al actions satisfy the Conprehensive Environnental Response, Conpensation,
and Liability Act of 1980 (CERCLA) statutory requirenents.

The United States Arny (Arny) conpleted Renedial Investigations (RIs) for OJA and OQJB to
provide infornmation regarding the nature and extent of contam nation in the soils and
groundwat er. Baseline Human Health Ri sk Assessnents (HHRAs) and Ecol ogi cal Ri sk
Assessnents (ERAs) were devel oped and used in conjunction with the Rls to determne the
need for renedial action and to aid in the selection of renedies. Feasibility Studies
(FSs) were conpleted to evaluate renedi al options.

1.0 SI TE DESCRI PTI ONS

Fort Richardson, established in 1940 as a mlitary staging and supply center during Wrld
War |1, originally occupied 162,000 acres north of Anchorage. In 1950, the Fort was

di vi ded between the Arny and the Air Force. The Fort now occupi es approxi nately 56, 000
acres bounded to the west by El mendorf Air Force Base, to the east by Chugach State Park,
and to the north and south by the Minicipality of Anchorage (see Figure 1-1).

Fort R chardson's |l and use supports its current mssion to provide the services,
facilities, and infrastructure necessary to support the rapid depl oynent of Arny forces
fromAl aska to the Pacific Theater. The area managed by El nendorf adjacent to Fort

Ri chardson is dedicated to mlitary and recreational use.

The Post contains features that include flat to rolling wooded terrain. The upland areas
near the adjacent Chugach Mountain Range rise to approxi mately 5,000 feet above nean sea
level. The Post is located in a climatic transition zone between the naritine climte of
the coast and the continental interior clinmate of Al aska.

The predom nant vegetation type at Fort Richardson conprises varying-aged stands of m xed
coni ferous and deci duous forest. The diverse plant comunities provide habitats for a
diverse wildlife popul ation including noose, bear, Dall sheep, swans, and waterfowl . There
are no known threatened or endangered species residing on the Post.

Fi ve maj or Pl ei stocene gl aci ati ons have shaped the Cook Inlet basin. These gl aci al
deposits becone thicker as they progress fromthe Chugach Muntain Range to Cook Inlet.
Remmants of the glaciation include the nassive El nendorf Mraine, alluvial fans, and a

| arge outwash deposit called the Naprowne Qutwash. ne El nendorf Morai ne conprises poorly
sorted, unconsolidated till w th boul ders, gravel, sand, and silt. The noraine acts as a
surface water divide, but not as a groundwater divide.



Two nmajor aquifers exist in the Anchorage area; they dip westward and extend fromthe
Chugach Mountai n Range across the Anchorage basin (see Figure 1-2). Mst groundwater flows
in the Naptowne and Kni k gl aci al outwash sands and gravels. Relatively little groundwater
flows in the underlying consolidated bedrock of the Kenai Formati on because of the
bedrock's |l ow perneability. Well logs fromprevious investigations indicate that wells
installed in bedrock vyield small quantities of water.

The Napt owne and Kni k outwash aquifers are repl eni shed by surface water runoff fromthe
nountains, direct infiltration of precipitation, and percolation fromsurface waters.

G oundwat er flows through these deposits into glacial outwash sedi nents beneath portions
of Fort Richardson south of the El nmendorf Moraine.

Fort Ri chardson obtains drinking water fromthe Ship Creek Dam Reservoir and has several
energency supply wells near Ship Oreek. Groundwater used for the enmergency water supply is
obtai ned fromthe confined aquifer in the Knik outwash deposit. Water siorage for Fort

Ri chardson is provided by a pernmanent 2.5-mllion-gallon underground reservoir in the

El mendorf Mraine, and by the Ship Oreek Dam Reservoir at the base of the Chugach Muntain
Range. A water treatnment plant near the dam processes the drinking water.

Fort Ri chardson has generated and di sposed of various hazardous substances since it began
operations. The Fort was added to the United States Environnmental Protection Agency's
(EPA's) National Priorities List (NPL) in June 1994. On Decenber 5, 1994, the Arny, Al aska
Departnent of Environmental Conservation (ADEC), and EPA signed a Federal Facility
Agreenent (FFA) that outlines the procedures and schedul es required for a thorough

i nvestigation of suspected historical hazardous substance sources at Fort Richardson. The
FFA divided Fort Richardson into four Qus: QJA QJB, OJC and Q4D Only Q) A and QU B
are addressed in this Record of Decision (ROD, see Figure 1-1). OQJC and QJD will be
addressed in future RODs. The potential source areas were grouped into OUs based on the
anmount of existing information and the simlarity of potential hazardous substance

cont am nat i on.

1.1 OPERABLE UNT A

QU A conprises three source areas: the Roosevelt Road Transmitter Site Leachfield
(Transmitter Site); the Ruff Road Fire Training Area (Fire Training Area); and the
Bui I ding 986 Petroleum Ql, and Lubricant (PQOL) Laboratory Dry Wll (Dry Well).

1.1.1 Site Locations and Description

The Transmitter Site is located north of the nain Fort area near OQtter Lake; the site is
illustrated in Figure 1-3. The site includes an underground communi cati ons bunker used
fromWerld War Il through the Korean War. The sanitary facilities within the bunker are
connected to a septic leachfield that was the subject of the QA R.

The Fire Training Area is |located east of Bryant Airfield near the @ enn H ghway (see
Figure 1-4). The site consists of an area used for fire-fighting exercises fromthe 1940s
to 1980. The exercises involved applying fuels and other waste conbustible liquids to an
unlined earthen pit, igniting the fuels, and extinguishing the resulting fires with water.

The Dry Well is located at Building 986 within the nain cantonment area of Fort

Ri chardson, near Loop Road and Warehouse Street (see Figure 1-5). The Dry Well opening is
approximately 4 feet in diameter, with a concrete collar and a netal and pl ywood cover.
The Dry Well was used for the disposal of drain and sink water fromthe adjacent POL

| aboratory. Nunerous chenicals were used at the PQL | aboratory during perfornance of



quality testing of fuels used at Fort R chardson

1.1.2 Land Use

Wiile land use at the Transnmitter Site and Fire Training Area is generally recreational
the Dry Wll is a working laboratory. In the future, continued recreational |and use
(i.e., hiking, hunting, etc.) at the Transmitter Site and Fire Training Area represents
the nost likely scenario. Continued industrial use of the Dry Wl |l area is expected in the
future

1.2 OPERABLE UNNT B

1.2.1 Site Location and Description

QU B consists of one site: the Poleline Road Disposal Area (Poleline Road). Pol eline Road
is located in the north portion of Fort R chardson, approximately 1 mle south of the
Eagle River and 0.6 mle north of the Anchorage Regional Landfill (see Figure 1-6). The
site is situated in a low |lying wooded area at Pol eline Road and Barrs Boul evard. The site
was used as a chem cal disposal area from 1950 to 1972. During this tine, chem cal agent
identification sets and other mlitary debris were burned and di sposed of in trenches. The
chem cal sets were neutralized with a mixture of bleach or |ime and chlorinated sol vents
before burial .

1.2. 2 Hydrogeol ogy and G oundwater Use

Four water-bearing intervals have been identified at Poleline Road: a perched zone, a
shal | ow groundwat er zone, an intermedi ate groundwater zone, and a deep aquifer (see Figure
1-7). The saturated intervals are separated by zones of very dense, |ow porosity, conpact
tills, and the detection of contamnants in all four intervals suggest that they are
interconnected to sone degree. The top of the perched interval was encountered at 4 feet
to 10 feet below ground surface (BGS) and is approxinmately 5 feet thick. The shall ow
saturated zone is an average of 10 feet thick; the top was encountered at 20 feet to 25
feet BGS. Groundwater in the shallow zone flows in a northeasterly direction (see Figure
1-6). The internediate zone was encountered at approximately 65 feet to 95 feet BGS. The
deep aquifer is an advance noraine/till conplex with a thickness between 3 feet and 40
feet and was encountered at 80 feet to 125 feet BGS. G oundwater el evations indicate that
the flow direction in the deep aquifer is locally to the northeast and regionally to the
northwest (see Figure 1-6). Hydraulic conductivities were estinmated fromexisting site
data and averaged 0.5 feet per day (ft/day) for all saturated zones, except that the
internedi ate zone averaged 0.05 ft/day. These relatively |Iow hydraulic conductivities
suggest that groundwater flowin the site area would not significantly disperse dissol ved
cont am nant s.

Avai l abl e data indicate that the deep aquifer below Poleline Road is not connected with
the aquifers used for drinking water in the community of Eagle River (nore than 1 mle to
the northeast). It is unlikely that groundwater beneath Pol el i ne Road ever woul d be used
for a drinking water supply. Yield fromthe internediate, shallow, and perched saturated
zones woul d be too low to supply an average household, and the installation of septic
system woul d preclude use of the shallow or perched zones for drinking water. The deep
aqui fer may provide sufficient yield, but the installation of drinking water wells in the
deep aquifer is unlikely based on the present growh pattern in the area

1.2.3 Land Use




The Arny uses the land surrounding Poleline Road for mlitary training activities and
recreational purposes. OJ)B is situated on public donain |Iand that belongs to the United
States Departnent of Interior, Bureau of Land Managenent. This land is withdrawn fromthe
public domain for mlitary purposes. US. Arny Al aska holds no deed docunents for this

| and.

<I MG SRC 97202E>
<I MG SRC 97202F>
<I MG SRC 97202G>
<I MG SRC 97202G1>
<I MG SRC 97202H>
<I MG SRC 97202I >
<I MG SRC 97202J>

2.0 SITE H STORI ES AND ENFORCEMENT ACTI VI Tl ES

2.1 SITE H STORI ES BEFORE REMEDI AL | NVESTI GATI ONS

2.1.1 Site History or Qperable Unit A

2.1.1.1 Roosevelt Road Transmtter Site Leachfield

The Transmitter Site was utilized fromWrld War Il through the end of the Korean War as
part of the A aska Communicati ons System established to provide command and contro
communi cations in the event of eneny attacks on Anchorage or Fort Richardson. The

| eachfield was associated with the sanitary systemfacilities at the underground bunker
Two sewer lines originate fromthe west side of the bunker and extend westward, eventually
connecting to a septic tank and a concrete cesspool that is the nucleus of the |eachfield
The quantity of sewage di sposed of through the septic systemis unknown. Additionally, at

| east two other sewage disposal facilities were present at the Transmtter Site

During 1978, vandalismof several transforners stored in the fornmer transmtter annex
building resulted in a spill of dielectric oils containing polychlorinated bi phenyls
(PCBs). The spill later was renedi ated by washing the concrete foundati on of the forner
transmtter annex building with diesel fuel. The date of this action is not docunented in
exi sting records; however, anectodal information suggests that the washing action occurred
in 1979. In 1998, 150 tons of PCB-contam nated soil surrounding the concrete pad was
excavat ed. Another cleanup effort was conducted in 1992, when at |east 600 tons of

PCB- cont am nated soil was renoved

Three separate investigations were perforned at the site between 1988 and 1990 to
determ ne the presence and extent of PCB contam nation inside and around the underground
bunker. As part of the 1990 investigation, two sanples and a duplicate were collected from
the leachfield cesspool. The sanpling records indicate that the materi al sanpl ed was
sludge and soil. Analytical results of these sanples showed the presence of volatile
organi ¢ conpounds (VQCs) and sem -VOCs, PCBs, and heavy netals. Because of the limted
anmount of sludge-like material observed in the cesspool during the RL nost of this
contami nated naterial may have been renoved fromthe cesspool through sanple collection
during the 1990 investigation. Alternatively, the cesspool identified during the 1990
investigation nmay have been the septic tank that could not be |ocated during the R and
that is believed to have been excavated and renoved during soil renoval operations at the
site in 1992.



2.1.1.2 Ruff Road Fire Training Area

The Fire Training Area began operations during the initial establishnent of the Post in
approxi mately 1940, and it was used until 1980 to conduct exercises for training fire
departnent and rescue crews. The fire training exercises were conducted by saturating
unlined excavations with water, punping fuel into the excavations, and igniting the fuel
Petrol eum fuel products burned during the fire training exercises included jet fuel, waste
oil, diesel, brake fluid, and solvents. Based on the assunption that 1,500 gallons to
2,300 gallons of conbustible material was burned annually at this site, approximately

85, 500 gal I ons of wastes was burned and di sposed of at the Fire Training Area

The fornmer Fire Training Area has been estimated to be an area of petrol eumstained soils
approxinmately 50 feet in diameter. In 1991, the original road in the area was denol i shed
and the present Ruff Road was constructed. The charred debris associated with the Fire
Training Area was renoved at that tine. In 1994, the Fire Training Area was filled with
approxi mately 18 inches of soil and regraded. During winter 1994, the National Guard
parked vehicles at the present site. No visual evidence of the Fire Training Area renains.

Three investigations were conducted at the Fire Training Area-in 1986, 1989, and from 1991
to 1992-to determ ne the presence and extent of contamnation at the site and to estinate
potential human health and environnental risks. Analytical results fromthese

i nvestigations docunented the presence of petrol eum hydrocarbons; benzene, tol uene,

et hyl benzene, and total xylenes; and dioxins in surface and subsurface soils at the site

Concl usions fromthe nost recent investigation during 1991 to 1992 suggested that
concentrations of petrol eumand dioxin were high enough to warrant renediation. The

hi ghest |evels of contam nation were detected in the surface and near-surface soils in the
imediate area of the fire training pit. This area |ater was regraded, and nmuch of the
original surface soil was spread and/or buried beneath up to 3 feet of fill.

2.1.1.3 Petroleum QG1, and Lubricant Laboratory Dry Vel

The Dry Well has been used fromthe 1950s to the present, but the quantity of waste
di scharged to the Dry Wll fromthe | aboratory has not been docunented. Operations
perforned at the POL | aboratory include anal ysis of various fuels such as notor gas,
aviation fuel, JP-4, and arctic-grade diesel for United States Governnment quality
assurance purposes.

An 800-gal | on underground storage tank was |l ocated north of Building 986 until 1992. The
tank received the sane | aboratory waste as the Dry Wll. The Arny drilled eight soi
borings around the tank in 1991 as part of the renoval effort. Several soil sanples
collected fromthe borings indicated the presence of petrol eum hydrocarbons at 10 feet to
20 feet BGS. Follow ng renoval of the tank in 1992, the tank excavati on was sanpl ed and
backfilled with clean fill and closed in accordance with the cleanup standards set forth
by the State of Al aska

The Arny conducted an investigation at the Dry Wll in Novenber 1992 to determine the
presence and extent of contaminants in the well. During the investigation, approxinately
18 inches of water and 6 inches to 8 inches of sludge were observed in the well at
approxi mately 15 feet BGS. Analytical results indicated that the sludge and water
cont ai ned petrol eum hydrocar bons and heavy netals, including arsenic, barium cadm um
chromum 1lead, nercury, selenium and silver



2.1.2 Site History of Qperable Unit B

Pol el i ne Road was identified in 1990 through interviews conducted by the Arny with two
former soldiers who were stationed at Fort Richardson in the 1950s and who recalled the
di sposal of chenicals, snoke bonbs, and Japanese cluster bonbs. The di sposal |ocation was
corroborated by a 1954 United States Arny Corps of Engineers map showi ng a "Cheni ca

Di sposal Area" at Poleline Road and by 1957 aerial photography showing trenches in the
area. The di sposal area was active from approxi mately 1950 to 1972

The site was divided further into four disposal areas: Areas A-1l, A2, A3, and A-4. Areas
A-3 and A-4 showed the greatest evidence of buried waste and trenching. H storica
information describes howrelatively shallow (8-feet- to 10-feet-deep) trenches were dug
and used for the disposal of a wide variety of debris, including chem cal agent training
kits. During this tinme, a layer of "bleach/line" was laid in the bottomof the trench, and
then the materials contam nated with chenical weapons were placed on a pallet in the
trench. D esel fuel was poured on the agent and then ignited with thernal grenades. After
burning was conplete, a mxture of either bleach or line, conbined with chlorinated
solvent carrier (trichloroethene [TCE]; tetrachl oroethene [PCE); and

1,1, 2,2-tetrachl oroet hane), was poured over the materials to neutralize the chem cal

agent .

During the 1993 and 1994 renoval action, contami nated debris and soil were renoved from
Areas A-3 and A-4. Included during this renmoval action were individual conponents of gas
identification sets that were issued by the Arny Chemical Warfare Service during the 1940s
and 1950s. These sets were used to train mlitary personnel in the identification of

chem cal warfare agents. Anong the training set components were their drawn stee
cylindrical shipping containers, also referred to as pigs. O the approxinately 12 pigs
recovered at the site, seven were intact and noved to a secure storage |ocation on Fort

Ri chardson. The pigs will be analyzed to verify their contents and will be opened. Their
contents will be neutralized by Arny chem cal destruction personnel. Ibis action is
schedul ed for late Fiscal Year 1998.

Soils were excavated to a naxi mrumdepth of 14 feet, where groundwater was encountered
During the renovals, sanpling indicated the presence of chlorinated solvents, including
TCE; PCE; and 1,1, 2,2-tetrachloroethane, in soil and groundwater within 20 feet of the
surface. Renoval action concentration |levels were established for TCE (600 m | ligrans per
kil ogram [ g/ kg]); PCE (100 ng/kg); and 1,1, 2,2-tetrachl oroethane (30 nmg/kg). Soils that
exceeded these action levels were stock-piled in lined, plastic-covered piles surrounded
by berns on Barrs Boul evard southeast of the site. The stockpile area is fenced, and
remedi ation of the stockpiled soil fromthe renoval action is scheduled to begin in 1997
A geophysical survey was perfornmed in 1995 to determ ne whether any suspicious materia
remained in the recently excavated areas. Results of the survey indicated that the buria
material had been renoved

Sanpl i ng was not conducted at Areas A-1 and A-2 because of the potential presence of
unexpl oded ordnance. However, geophysical surveys of these areas indicate that they
contain |l esser quantities of buried waste than Areas A-3 and A-4. In addition, sanpling of
soi|l and groundwater surrounding Areas A-1 and A-2 did not detect any conpounds or

br eakdown products associated with ordnance. The sanpling did detect relatively | ower
concentrations of chlorinated solvents than | evels detected near Areas A-3 and A-4.



2. 2 ENFORCEMENT ACTIVI TIES

Fort Ri chardson was placed on the CERCLA NPL in June 1994. Consequently, an FFA was signed
in Decenber 1994 by EPA, ADEC, and the United States Departnent of Arny. The FFA details
the responsibilities and authority associated with each party pursuant to the CERCLA
process and the environnental investigation and renediation requirenments associated with
Fort Ri chardson. The FFA divided Fort R chardson into four OUs, two of which are QU A and
QU B, and outlines the general requirenments for investigation and/or renediation of
suspected historical hazardous waste source areas associated with Fort Richardson

2.3 HGHLIGHTS OF COVMMUNI TY PARTI Cl PATI ON

The public was encouraged to participate in the selection of the renmedies for O A and
QU B during a public comment period fromJanuary 20 to February 18, 1997. The Fort

Ri chardson Proposed Plan for Remedial Action, Qperable Units A and B presents conbinations
of options considered by the Arnmy, EPA and ADEC to address contam nation in soil and
groundwat er. The Proposed Plan was rel eased to the public on January 17, 1997, and was
sent to 150 known interested parties, including elected officials and concerned citizens.

The Proposed Plan sumari zes avail able informati on regarding QU A and OU B. Additiona
materials were placed in information repositories established at the A aska Resources

Li brary, Fort Richardson Post Library, and University of Al aska Anchorage Consortium

Li brary. An Admi nistrative Record, including other docunents used in the selection of the
renmedi al actions, was established in the Public Wrks Environnental Resource O fice on
Fort Richardson. The public is welcone to inspect materials available in the

Adm ni strative Record and the information repositories during business hours. The

Adm ni strative Record Index is provided in Appendi x A

Interested citizens were invited to comment on the Proposed Plan and the renedy sel ection
process by nmading conmmrents to the Fort R chardson project nmanager; by calling a toll-free
t el ephone nunber to record a comment; or by attending and commenting at a public neeting
on January 29, 1997, at the Russian Jack Chalet in Anchorage. Fifteen people attended the
public neeting. Two comments were received fromthe public during the coment period.

The Responsi veness Summary in Appendi x B provides nore details regarding conmunity
relations activities and summari zes and addresses public comrents on the Proposed Plan and

the remedy sel ection process.

2.4 SCOPE AND ROLE OF OPERABLE UNI TS

The QU A and OB RI/FSs were perforned in accordance with the RI/FS Managenent Pl ans for
OJ A and QU B, respectively. The Rl fieldwork for both OJs was conducted during summer
1995.

The principal contarnination at source areas within OQJA is petroleumin soil but does not
pose unacceptabl e risks to hunman health. Because the | evels of contam nation exceed ADEC
soil cleanup criteria, the Agencies (U S. Arny Al aska, EPA, and ADEQ have el ected to
pursue further cleaup efforts at these sites under the State-Fort Ri chardson Environnenta
Restoration Agreenent (Two Party Agreenent). Decisions regardi ng specific cleanup
alternatives for Q) A source areas will he docunented in separate decision docunents, and
cleanup will be conducted in accordance with applicable State of Al aska regul ati ons.

The principal contamnation at Q4B is chlorinated solvents in soil and groundwater. Based
on the origin and nature of disposal, these chlorinated solvents are not |isted hazardous



wast es under the Resource Conservation and Recovery Act (RCRA). According to results of
the RI, potential risks to human health and the environment are posed by on-site
contam nation. Accordingly, the Agencies have el ected to pursue renedi al actions under
Superfund to address these potential risks.

3.0 SUWARY COF SI TE CHARACTERI STI CS

Physi cal features, hydrogeol ogic conditions, and the nature and extent of contam nation
for QA and QU B are described briefly in the foll owi ng sections.

3.1 OPERABLE UNIT A

3.1.1 Physical Features, Hydrogeol ogic Conditions, and Transport Pathways

The northern and central sections of Fort Richardson, where the QU A source areas are
located, feature flat to gently rolling, wooded terrain, including ponds and numrerous
streans | eading fromthe nountains and upl ands westward to Cook Inlet. Drainages flow
mainly west-northwest into the Knik Arm However, streans in the southerrunost portion of
the Fort, including Ship Creek, flow through Anchorage before entering the Knik Arm

3.1.1.1 Roosevelt Road Transmtter Site Leachfield

The Transmitter Site is |located near the northern nargin of the El nmendorf Moraine on the
Napt owne Qutwash deposits. Site soil boring logs indicate that the soil consists of dry,
nmassi ve, very dense, well-graded gravel and sand, with mnor silt and clay.

The Transmitter Site is located in an undevel oped portion of Fort R chardson. The site is
surrounded by forests. Wtlands are located within 0.5 mle of the site to the southwest,
sout heast, and nort heast.

G oundwater at the Transmitter Site occurs from88 feet to 99 feet BGS (approximately 176
feet to 178 feet above nmean sea level [AVBL]) within a sandy gravel deposit of the

Napt owne Qutwash Formati on. Groundwater generally flows southwest with an estinated
gradient of 0.01. This groundwater flow direction is not consistent with the regi onal
west - nort hwest groundwat er fl ow.

Because the contam nant source is in the subsurface, the nost |ikely contam nant mgration
pathway at the Transmitter Site is lateral and vertical transport through subsurface soil.
G oundwater is not a contami nant migration pathway, as indicated by the absence of
contaminants in the sanples collected at the site. Figure 3-1 presents a conceptual site
nodel (CSM based on the results of the RI.

3.1.1.2 Ruff Road Fire Training Area

The Fire Training Area is |located near the southern nmargin of the El nendorf Moraine on the
Napt owne Qutwash deposits. Site soil boring logs indicate that the soil consists of dry,
nmassi ve, well-graded gravel, with mnor silt and clay.

The Fire Training Area is located within an area used for gravel excavation and is
surrounded by relatively undi sturbed forested areas. A wetland is | ocated approxi mately
600 feet fromthe southwest corner of the forner Fire Training Area. A former gravel pit
is located approximately 0.6 mle south and hydraulically upgradient of the site. The pit
has filled with water, which is likely an expression of a localized, perched groundwater
zone.



G oundwat er occurs from 140 feet to 153 feet BGS (approxi mately 236 feet to 250 feet AMBL)
and within the unconfined sandy gravel to gravelly sand aquifer. Goundwater generally
flows westward and has an average horizontal hydraulic gradient from0.018 to 0.023. These
conditions are consistent with the regional hydrogeol ogic characteristics described in
Section 1.2.2

Contami nants were detected in surface and subsurface soil. Of-site contam nant transport
t hrough surface runoff and w ndbl own particulates is possible but not expected to
contribute significantly to contam nant transport fromthe site. The absence of
site-related contam nants in the surface water and sedi nent sanples collected at the
near by pond substantiates the conclusion that surface water runoff and particul ate
transport are not mgration pathways of concern at the Fire Training Area. The Rl
conducted transport nodeling of petroleumconstituents in the subsurface soils. The nodel
predicted that petrol eumcontam nants will mgrate approxi mately 10 feet vertically from
their present location over a 90-year period and that groundwater |ikely would not be

i npacted. Based on this result and the absence of contam nants in groundwater sanples
collected at the site, groundwater is not a contam nant mgration pathway. Figure 3-2
presents a CSM based on the results of the R

3.1.1.3 Petroleum QG 1, and Lubricant Laboratory Dry Vel

The Dry Well is located near the southern nmargin of the El mendorf Morai ne on the Naptowne
Qut wash deposits. Soil boring logs indicate that the soil consists of dry, nmassive, very
dense, well graded gravel and sand, with mnor silt and clay.

The Dry Well is located in a partially devel oped portion of the Fort R chardson nain
installation. Patches of devel oped/disturbed forests surround the site. No known wetl ands
occur within a 0.5-mle radius of Building 986

The Dry Well was conpleted to a depth of 18 feet. Groundwater occurs nmainly within a silty
sand bed of the Naptowne Qutwash Fornmation from 113 feet to 122 feet BGS (approxi mately
177 feet to 181 feet AMSL). Groundwater generally flows west with an average gradi ent from
0.001 to 0.006. These conditions are consistent with the regional hydrogeol ogic
characteristics described in Section 1.2.2.

Contami nants were detected in sludge and subsurface soil. The sludge and the Dry Well will
be renoved during the upconing field season. Lateral and vertical mgration of

contam nants through subsurface soil is the nost inportant pathway at the site. Based on
results obtained during the R, lateral contam nant migration has been restricted to an
area within an approxi mately 40-foot radius of the Dry Wll. Contam nant transport

nodel i ng suggests that petrol eumcontam nants would migrate approxi mately 11 feet
vertically fromtheir present location during a 90-year period. Because the distance

bet ween the deepest soil contam nation at the Dry Wll and the groundwater table is
approxi mately 40 feet, the |ikelihood of groundwater contam nation caused by contam nants
| eached from subsurface soil is |ow Based on the results of the R, neither

vol atilization of contamnants to air nor particulate transport of contam nants by wind is
a rel ease nechanism Figure 3-3 presents a CSMfor the Dry Wll

3.1.2 Nature and Extent of Contam nation

3.1.2.1 Roosevelt Road Transmtter Site Leachfield

In 1990, a limted characterization of the septic systemwas perforned. A cesspool sanple
was obtained froma layer of sludge and detritus on the bottom of the concrete-Ilined



cesspool, while soil sanples were obtained fromsloughed material in the cesspool

Anal ytical results indicated the presence of VOCs, base/neutral and acid extractable
organi ¢ conpounds (BNAs), PCBs (up to 5,600 micrograns per kilogram Ig/kg]), and heavy
nmetal s including copper (up to 1,100 ng/kg) and lead (up to 1,200 ng/kg). During the 1990
investigation, analysis for fuel was not perforned.

The Q) A R was conducted in 1995. The principal objectives of the Rl were to conduct a
geophysi cal survey and to investigate the cesspool, subsurface soil, and groundwater. The
results of the Rl indicated that soils in isolated locations within the | eachfield have
been i npacted by petrol eum contam nation. Table 3-1 provides the |ocations and
concentrations of site-related contam nants in subsurface soils. Low | evels of heavy
netal s and PCBs were encountered. The presence of diesel range organics (DRO in
subsurface soils indicates that these contam nants have di spersed fromthe | eachfield and
associ ated plunbing and have mgrated to 15 feet BGS. The lateral extent of DRO

contami nation appears to be limted to an area extending northwest fromthe buried sewer
line, which connects the transmtter building and the cesspool, to a portion of the
leachfield. Ile presence of PCBs near the bunker at 5 feet BGS suggests that either
contami nated soil was reworked during renedial activities or that limted mgration

t hrough subsurface soils has occurred. These concentrations probably represent residua
contami nation renai ning fromrenedial activities conducted between 1989 and 1992 at the
transmtter annex foundation. Therefore, it is unlikely that this contamnation is rel ated
to discharges fromthe leachfield or its associated plunbing

Sl oughed soils within the cesspool contained petrol eum hydrocarbons; PCB Arocl or 1260
cyani de, and heavy netals including barium cadmum |ead, and nercury (see Table 3-2).
Pet r ol eum hydr ocarbons were detected up to a nmaxi mum concentrati on of 23,000 ny/kg.
Cyani de was detected at a concentration of 1.2 ng/kg.

No site-related contam nants were detected at concentrations exceeding state and federal
maxi mum contam nant levels (MCLs) in the Transmitter Site groundwater sanples

3.1.2.2 Ruff Road Fire Training Area

Previ ous investigations were conducted at the Fire Training Area in 1996, in 1989, and
from 1991 to 1992.

In 1986, the Arny drilled three soil borings and collected 20 subsurface soil sanples at
the site. Ei ght sanples were analyzed for VOCs, but VOCs were not detected at
concentrations exceeding detection limts.

In 1989, as part of the Installation Restoration Program 15 soil-gas probes were
installed in the area to a depth of 9 feet. Benzene, toluene, and xylene were identified
in the soil-gas sanples with naxi numconcentrations of 250 parts per mllion (ppm, 2,500
ppm and 1,200 ppm respectively.

In 1991, the Arny collected surface and subsurface soil sanples at the site. A conposite
surface soil sanple was collected in triplicate fromstained soil near the center of the
Fire Training Area. Tle sanple contained |lead (80.8 ppmto 543 ppn), diesel and other
fuels (10,000 ppmto 20,000 ppn), pyrene (750 Ig/kg), PCE (48 lg/kg to 485 Ig/kg), toluene
(732 1g/kg), xylene (1,116 1g/kg), bis(2-ethylhexyl)phthalate (4,100 Ig/kg), and dioxins
(0.0022 1g/ kg toxicity equivalency factor). Subsurface soil sanples also were collected
during the 1991 effort. The hi ghest VOC concentrati ons detected in these sanples were
acetone (283 Ig/kg), TCE (46 lg/kg), toluene (56 lIg/kg), and xylene (42 1g/kg). The
investigation was continued in 1992. Analytical results obtained in 1992 confirnmed the



presence of petrol eum contam nation in surface and subsurface soils. D oxins also were
detected in the surface soils, one sanple contai ned a naxi mrum concentration of 45.4 I1g/kg
dioxin toxicity equival ency factor.

The RI field investigation was conducted in 1995 to further investigate surface and
subsurface soils, groundwater, and surface water/sedinment. As nentioned in Section 2.1.1.2
(page 12), the site was covered with approxinmately 18 inches of soil and regraded in 1994.
Accordingly, the Rl sanples were collected fromthe current soil surface (fill) and the
former soil surface that was characterized in the 1991 to 1992 investigation. The results
confirned the presence of petrol eum hydrocarbons and dioxins in the surface and subsurface
soi | . Maxi mum cont am nant concentrations detected in the R soil sanples include 3,400
ng/ kg DRO, 1, 300 ng/ kg gasoline-range organics, 5,400 ng/kg total recoverable petrol eum
hydr ocar bons, and 0.0239 Ig/kg dioxin toxicity equival ency factor (see Figure 3-4). VCCs,
sernivol atil e organi ¢ conpounds (SVQOCs), and | ead concentrations detected during the R
were significantly lower than the 1991 to 1992 results. None of the Rl soil sanples

contai ned di oxin concentrations within three orders of nagnitude of the 1992 soil results,
whi ch indicates that the maxi num 1992 result was associated with a very localized "hot
spot" or was related to an anal ytical error

The lateral extent of surface soil contamination was estimated based on the findings of
the RI and previous site investigations, and by applying ADEC s Interi m Qui dance for

Non- UST Cont am nated Soil O eanup Levels for petrol eum hydrocarbons. Contam nati on above
the acceptabl e cleanup level is estinmated conservatively to be confined to an area 175
feet by 190 feet. Figure 3-5 depicts the approxi nate boundaries of lateral contam nation
No contaminati on was detected in any of the subsurface soil sanples collected from depths
greater than 5 feet BGS. Using these boundaries, the estinmated vol une of contam nated soi
is 6,200 cubic yards. Tables 3-3 and 3-4 summari ze the frequency of detection, range, and
| ocations of maxi mum concentrati ons of anal ytes detected in surface and subsurface soil

No site-related contami nants were detected in groundwater and surface water/sedi nent
sanpl es. Inorganic el enents were detected in these sanples, but the concentration |evels

were consistent with naturally occurring background | evel s.

3.1.2.3 Petroleum QG 1, and Lubricant Laboratory Dry Vel

The Arny conducted an investigation at the Dry Wll in Novenber 1992 to determine the
presence

and extent of contaminants in the well. During the investigation, approxinately 18 inches
of water and 6 inches to 8 inches of sludge were observed in the well at approxinmately 15
feet BGS. The sludge contai ned VOCs; BNAs, petrol eum hydrocarbons; and heavy netal s
including arsenic, barium cadmum chromum |ead, nercury, selenium and silver. Table
3-5 summari zes the anal ytes detected during the 1992 investigation

Sl udge sanpl es collected fromthe bottomof the Dry Wll during the Rl field investigation
showed concentrations of petrol eum hydrocarbons as kerosene (67,000 ng/kg); cyanide (6.8
ng/ kg) ; and heavy nmetal s including barium chromum |ead, silver, and mercury (see Table
3-6). The results of the Rl indicated that this sludge is contam nated with petrol eum
products and that approximately 230 cubic yards of petrol eum contam nated subsurface soil
is near the bottomof the Dry Wll. The heavy netals chrom umand nercury al so were
detected in subsurface soil at the site (see Table 3-7). VOCs were not encountered in soi
at levels expected to pose a risk to human health or the environnent. The petrol eum
constituents detected in subsurface soils exceed Al aska cleanup | evels for petrol eum
contam nated soils; however, the other contam nants of concern (COCs) detected in soil do
not exceed EPA s Region 3 risk-based concentrations (RBCs).



G oundwat er has not been inpacted by petrol euntcontam nated sl udge and subsurface soil at
the site. However, high levels of chloroform nmnethylene chloride, and nmanganese were
detected. Chl orof orm and net hyl ene chloride are | aboratory contam nants associated with
the sanple analysis perforned for this site; noreover, neither chloroformnor nethyl ene
chloride was detected in sludge or subsurface sod sanples collected at the Dry Wl l, which
makes it unlikely that chlorof ormand nethyl ene chloride are contam nating groundwat er.
Based on results of previous investigations, the presence of minganese in the groundwater
sanples is likely attributable to naturally occurring mnerals in groundwater at the site.

3.2 OPERABLE UNIT B

3.2.1 Physical Features, Hydrogeol ogic Conditions, and Transport Pathways

Poleline Road is a lowlying, relatively flat area bordered by wooded hills to the

nort hwest and sout heast. Wtlands are |ocated directly south and sout hwest of di sposal
Areas A-1 and A-4 (see Figure 1-6). The remaining area bordering Poleline Road is
relatively flat and wooded. The surficial deposits of the region are fluvially reworked
glacial sedinments and glacial tills. These deposits appear to be up to 30 feet thick at
the site and consist of unstratified to poorly stratified clays, silts, sands, gravels,
and boul ders. A basal till lies belowthe surficial deposits and overlies an advance
noraine/till conplex. Underlying the glacial sedinents is bedrock conposed of a hard bl ack
fissile claystone.

The subsurface soils collected during the 1995 field investigation were glacial tills,
generally described as silty sands with sonme gravel. The soils at Poleline Road were
difficult to drill through and sanpl e because of the high density.

The hydr ogeoi ogi ¢ conditions are discussed in Section 1.2.2. Dissolved contam nants in
groundwater will mgrate through advective forces, influenced by horizontal and vertical

groundwat er fl ow gradi ents.

3.2.2 Nature and Extent of Contam nation

I'n 1993 and 1994, contam nated debris and soil were renoved fromtwo of four burial
locations. Soils were excavated to a maxi mum depth of 14 feet, where groundwater was
encountered. During the renovals, sanpling indicated the presence of chlorinated sol vents.
Sol vents found in soil during this renmoval included TCE at a naxi mum concentrati on of 360
ng/ kg; PCE at a naxi mum concentration of 25 ng/kg; and 1,1, 2,2-tetrachl oroethane at a

maxi mum concentration of 2,920 ng/kg. During the 1993 renoval action, the site was divided
into four areas corresponding to the four disposal areas identified previously: Areas A1,
A-2, A-3, and A-4 (see Figure 1-6). Another geophysical survey was performed in 1995 and
indicated that the buried material had been renoved.

Areas A-1 and A-2 have not been excavated or sanpl ed because of the potential presence of
unexpl oded ordnance. Additionally, there are no breakdown products fromthe unexpl oded
ordnance, which suggests that Areas A-1 and A-2 do not appear to be an ongoi ng source of
groundwat er contam nati on. Lesser contam nant concentrations were detected in the soils
and groundwat er suffounding Areas A-1 and A-2. The groundwater flow pattern suggests that
the contam nants detected near groundwater zones in Areas A-1 and A-2 nmigrated there from
Areas A-3 and A-4. Contam nants detected during surface sanpling near Area A-2 were due to
mgration fromAreas A-3 and A-4.

During the R, the highest concentrations of contam nants detected in soil and groundwater
sanples were found in Areas A-3 and A-4 (see Tables 3-8, 3-9, and 3-10). This area of



greatest contam nation at the site is referred to as the "hot spot"” and enconpasses an
area approximately 150 feet by 300 feet that is bounded by a 1 mlligramper liter (nmy/L;
1,000 micrograns per liter [1g/L]) or greater concentration of 1,1, 2,2-tetrachl oroethane
in groundwater (see Figure 3-6). The highest soil concentrations of these contam nants
were encountered nore than 15 feet BGS at the "hot spot." The results of the R indicated
the presence of chlorinated solvents in soil up to a maxi mum concentration of 2,030 ng/kg
for 1,1,2,2-tetrachl oroet hene. PCE; TCE, and 1,1,2,2- tetrachl oroethane in contan nated
soils are a continuing source of groundwater contamination

The Rl results also indicated the presence of four nain water-bearing zones underneath the
site (see Table 3-10). Chlorinated solvent contam nation, including TCE and

1,1, 2,2-tetrachl oroet hene, was detected in all four groundwater zones. TCE concentrations
exceeded the state and federal MCL of 5 Ig/L in the perched, shallow, and deep aquifers.
1,1, 2, 2-Tetrachl oroet hane was detected up to a naxi mum concentration of 1,900 ng/L in the
perched groundwater zone. Wiile 1, 1,2, 2-tetrachl oroethane does not have a state or
federal MCL, its RBC (tap water), based on an excess cancer risk of 1x10 -4, is 0.052
ng/ L. This concentrati on was exceeded in the perched, shallow, and deep water-bearing
zones. Studies perforned at the site indicated that the contam nated groundwater in the
deep aquifer is flowing regionally northwest toward the Eagle River, but in the imediate
vicinity of Poleline Road it is flowing to the northeast (see Figure 3-6); groundwater
flow nodeling results suggested that this contam nated groundwater could mgrate to the
Eagle River within 120 years.

During fall 1996, a Treatability Study was conducted at the site to evaluate the
effectiveness of potential renedial technol ogies addressed in the FS. The Treatability
Study involved field tests to evaluate the potential performance of soil vapor extraction
(SVE) and air sparging (AS) of groundwater. The studies also involved characterization of
hydraul i ¢ conductivity of water-bearing zones underlying the site and collection of
groundwat er sanples to assess which types of natural attenuati on processes may be
degradi ng contami nants in groundwater. The study concluded that SVE may reduce

contam nation at the site but AS would not be an effective technology to renedi ate
contam nants in groundwater. The study al so concl uded that biol ogi cal conponents of
natural attenuation would not be an inportant degradation nechani sm However, other
attenuation processes, such as adsorption and di spersion, are expected to decrease
cont am nant concentrations over tine.

G oundwat er sanpling to determ ne dissolved oxygen |levels during the study revealed a

t wo- phase sanpl e of groundwater in the sanpling bailer. This was the first tine that such
a sanple was observed at the site, and it was not observed during a single followup
sanpling event to characterize the separate phases at the sane | ocation. The two-phase
sanple was drawn froma newy installed 2-inch-dianeter polyvinyl chloride well, screened
between 28 feet and 33 feet BGS in the shall ow groundwater interval. This well is |ocated
several feet from MW 14, which was the | ocation of the highest groundwater contani nant
concentrations at QJB during the R MW14 is screened at approximately 15 feet BGS in the
perched groundwat er interval



Table 3-1

SUWMARY OF R SUBSURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A
ROCSEVELT ROAD TRANSM TTER S| TE LEACHFI ELD

OPERABLE UNIT A - FORT RI CHARDSQN, ALASKA

(rmg/ kg, except as noted)

Locati on and Nunber of
Depth (ft. BGS) Sanpl es Exceedi ng
Frequency of Range of Detected of Maxi mum Screeni ng Screeni ng
Anal yte Det ecti on Concentrations Concentration Concentration Concentration

DRO 47/ 89 3 - 470 AP-3598(15 ft.) 100 a 4

PCBs

Arocl or 1260 2/ 87 0.04 - 0.2 AP- 3617 0.083 b 1

I nor gani cs

Al umi num 89/ 89 9,250 - 24,100 AP-3599 (15 ft.) 22,400 c 3

Bari um 89/ 89 30 - 211 AP-3602 (40 ft.) 154 ¢ 1

Cal ci um 89/ 89 1,810 - 20,900 AP-3604 (40 ft.) 19,400 c 1

Chr om um 89/ 89 20 - 76 AP-3604 (20 ft.) 61.9 c 1

Copper 89/ 89 18 - 81 AP-3604 (20 ft.) 54 ¢ 1

Iron 89/ 89 20, 300 - 44,600 AP-3610 (5 ft.) 41,300 c 1

Lead 89/ 89 3 - 48 AP-3617 (5 ft.) 29 ¢ 2

Manganese 89/ 89 272 - 1,070 AP-3610 (5 ft.) 817 ¢ 5

Sodi um 89/ 89 72 - 450 AP-3604 (15 ft.) 299 ¢ 1

Vanadi um 89/ 89 30 - 86 AP-3610 (5 ft.) 77 ¢ 2

Zinc 89/ 89 41 - 203 AP-3604 (10 ft.) 108 ¢ 1

Key at end of table.



Table 3-1 (Coat.)

a Matrix A cleanup | evels (ADEC 1991).

b Ri sk-bascd concentration equivalent to a cancer risk of 1 x 10 -6 or a hazard quotient of 1 for soil ingestion and residential |an
C Maxi mum background concentration detected in R background sanples or as listed in the Fort R chardson Background Study (E & E 199t
Key:

ADEC = Al aska Departnent of Environnental Conservation.
DRO = Di esel -range organi cs.

E & E = Ecol ogy and Environnent, Inc.
EPA = United States Environnental Protection Agency.
ft.BGS = Feet bel ow ground surface.
ng/ kg = MIligrans per kil ogram
PCBs = Pol ychl ori nat ed bi phenyl s.
R = Renedial |nvestigation.



Table 3-2
SUMVARY OF RI CESSPOOL SAMPLE RESULTS
ROCSEVELT ROAD TRANSM TTER SI TE LEACHFI ELD
OPERABLE UNI T A
FORT RI CHARDSQN, ALASKA

Locati on and
Depth (ft. BGS)

of Maxi mum

Frequency of Range of Detected

Screeni ng

Anal yte Det ecti on Concentrati ons Concentration Concentration
Unknown Fuel (no/kg) 2/2 12,000 - 23,000 23, 000 -

PCBs (nu/ kg)

Arocl or 1260 2/2 1.8 - 2.3 CESS 0.0083 a
I norgani cs (ng/ kg)

Cyani de 1/2 1.2 CESS -

TCLP I norganics (ng/L)

TCLP Barium 2/ 2 0.7 CESS 100 b
TCLP Cadni um 2/2 0.06 - 0.11 CESS 1.0 b
TCLP Lead 2/2 0.24 - 0.27 CESS 5.0b
TCLP Mercury 1/2 0.001 CESS 2.0 b

Fl ashpoi nt (5F) 1/1 200 CESS <140 c

a Ri sk-based concentration equivalent to a cancer risk of 1 X 10 -6 or a hazard quotient of 1 for soil
b Toxicity characteristic concentration, Resource Conservation and Recovery Act (40 CFR 261.24).

c Ignitability characteristic threshold, Resource Conservation and Recovery Act (40 CFR 261.21).

Key at end of table.

Nurnber of

Sanpl es Exceedi n¢

£ £ $ %

s

i ngestion and residential

Screeni ng
Concentration

| and |



Tabl e 3-

Key:

2

EPA =

5F

ft. BGS
o/ kg
ng/ L

PCBs
RI
TCLP

(Cont.)

No screening concentration exists for anal yte.
Code of Federal Regul ations.

United States Environmental Protection Agency.
Degrees Fahrenheit.

Feet bel ow ground surface.

M I ligrams per kilogram

MIligrams per liter.

Not appli cabl e.

Pol ychl ori nat ed bi phenyl s.

Renedi al | nvestigation.

Toxicity characteristic |eaching procedure.



Table 3-3

SUMVARY OF RI SURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A
RUFF ROAD FI RE TRAI NI NG AREA

OPERABLE UNI T A

FORT RI CHARDSQN, ALASKA

(gl kg)
Frequency of Range of
Anal yte Det ecti on Concentrations
DRO 11/ 11 10 - 3,400
GRO 3/5 2.1 - 1,300
TRPH 11/11 20 - 5,400
BNAs
Benzo( a) pyr ene 3/11 0.21 - 0.94
Benzo(b) f | uor ant hene 4/ 11 0.19 - 1.4
Di oxi ns, TEF 11/11 7.25 x 10 -9
2.39 x 10 -5
I nor gani cs
Al umi num 11/11 11, 000 - 20, 000
Bari um 11/11 64 - 360
Cal ci um 11/11 2,100 - 4,500
Copper 11/11 18 - 100
Lead 11/11 6.6 - 94
Pot assi um 11/ 11 230 - 780

Key at end of table

Locati on and Depth
of Maxi mum
Concentration
(ft. B&S)

N9 (1 ft.)
N9 (1 ft.)
M1 (1.5 ft.)

@ (1.5 ft.)
@ (1.5 ft.)
M1 (1.5 ft.)

@ (1.5 ft.)
L10 (O ft.)
@ (1.5 ft.)
L-10 (O ft.)
L-10 (O ft.)
L-10 (O ft,)

Scr eeni ng
Concentration

100 a
50 a
2,000 a

0.088 b
0.87 b
4.3 x 10 -6b

19,000 ¢
130 ¢
3,600 c
54 ¢
27 ¢
420 ¢

N

= N

ANONRRE R



Table 3-3

SUMVARY OF RI SURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A
RUFF ROAD FI RE TRAI NI NG AREA

OPERABLE UNIT A

FORT RI CHARDSQN, ALASKA

(no/ kg)
Location and Depth Nunber
of Maxi mum Sampl es Ex
Frequency of Range of Concentration Concentration Scr eeni ng Screeni
Anal yte Det ecti on Concentrati ons (ft. B&S) Concentration Concentr.
Sodi um 11/11 91 - 450 K9 (0 ft.) 420 ¢ 3
Zinc 11/11 47 - 210 L10 (O ft.) 108 ¢ 2

a Screening criteria based on A aska non-UST matrix | evel A concentrations for petrol eum-contam nated soil (ADEC 1991).

b Screening criteria based on EPA, Region 3, risk-based concentration corresponding to excess lifetine cancer risk of 1 x 10 -6 or a haz
soi|l ingestion and residential |and use (EPA 1995).

c Screening criteria based on the naxi mum concentrations detected in site-specific background sanpl es or background levels listed in the
Anal ysis Report, Fort Richardson (E & E 1996).

Key:
ADEC = Al aska Departnent of Environnental Conservation.
BNAs = Base/neutral and acid extractabl e organic conpounds.
DRO = Di esel -range organi cs.
E & E = Ecol ogy and Environnent, Inc.
EPA = United States Environnental Protection Agency.
ft. BGS = Feet bel ow ground surface.
GRO = Gasol i ne-range organi cs.
nmg/ kg = MIligrans per kil ogram
Rl = Renedi al |nvestigation.
TEF = Toxicity equival ency factor.
TRPH = Total recoverabl e petrol eum hydrocar bons.
UST = Under ground storage tank.



Table 3-4

SUMVARY OF RI SURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A
RUFF RQAD FI RE TRAI NI NG AREA

OPERABLE UNIT A

FORT RI CHARDSQN,

(my/ kg)

Anal yte

DRO
GRO
TRPH
Di oxi ns, TEF

I nor gani cs

Arsenic
Cal ci um
Chr om um
Cobal t
Copper
Iron

Lead
Magnesi um
N cke

ALASKA

Frequency of
Det ecti on

73/ 113
28/ 82

83/ 111
58/ 100

110/ 110
111/111
111/111
111/111
111/111
111/111
110/ 110
111/111
111/111

Key at end of table.

Range of
Concentrations

2.1 - 17
2,700 - 14,100
15 - 69
7.7 - 18
17 - 230
16, 000 - 40, 000
4.2- 59
5,400 - 15,000
18 - 79

Locati on and Depth

of Maxi mum
Concentration
(ft. BG&S)

AP-3635 (20 ft.)
AP-3635 (20 ft.)
AP-3635 (30 ft.)
AP-3637 (10 ft.)

AP-3645 (20 ft.)

AP- 3657 (110 ft.)

AP-3637 (5 ft.)
AP-3637 (40 ft.)
NI1 (2.5 ft.)

AP-3637 (40 ft.)
NI11 (2.5 ft.)

AP-3640 (40 ft.)
AP-3640 (40 ft.)

Screeni ng
Concentration

100 a
50 a
2,000 c
4.3 x 10 -6b

14 ¢
12,000 ¢
58 ¢
16 ¢
54 ¢
38,000 c
29 ¢
11,200 ¢
63 c

Nunber of
Sanpl es Exceedi ng
Screeni ng
Concentration

D
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Table 3-4

SUMVARY OF R SUBSURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A
RUFF ROAD FI RE TRAI NI NG AREA

OPERABLE UNIT A

FORT RI CHARDSQN, ALASKA

(no/ kg)
Locati on and Depth Nunber of
of Maxi mum Sanpl es Exceedi ng
Frequency of Range of Concentration Scr eeni ng Scr eeni ng
Anal yte Det ecti on Concentrati ons (ft. B&S Concentration Concentration
Pot assi um 111/111 340 - 1,700 AP-3643 (20 ft.) 930 ¢ 5
Vanadi um 111/111 25 - 71 AP-3637 (40 ft.) 67 c 1
Zinc 111/111 41 - 240 N11 (2.5 ft.) 110 ¢ 2
a Screening critcria based on Al aska non-UST nmatrix | evel A concentrations for petrol eumcontam nated soil (ADEC 1991).
b Screening criteria based on, EPA, Region 3, risk-based concentration corresponding to excess lifetine cancer risk of 1 x 10 -6 or a
for soil ingestion
and residential |and use (EPA 1995).
c Screening criteria based on the nmaxi mum concentrati ons detected in site-specific background sanpl es or background levels listed in:

Anal ysis Report, Fort Richardson (E & E 1996).
Key:

ADEC = Al aska Departnent of Environnental Conservation.
DRO = Di esel -range organi cs.
E & E = Ecol ogy and Environnent, Inc.
EPA = United States Environnental Protection Agency.
ft. BGS = Feet bel ow ground surface.
GRO = Gasol i ne-range organi cs.
nmg/ kg = MIligrans per kil ogram
Rl = Renedi al |nvestigation.
TEF = Toxicity equival ency factor.
TRPH = Total recoverabl e petrol eum hydrocar bons.
UST = Under ground storage tank.



Table 3-5

BUI LDI NG 986 POL LABCORATORY DRY WELL
1992 | NVESTI GATI ON RESULTS

OPERABLE UNI T A

FORT RI CHARDSQN, ALASKA

Maxi mum Concentrati on

is Water
Anal yte (1g/L)
VCOCs
1, 4- D chl or obenzene 0.44
1, 3, 5-Tri net hyl benzene 1. 8N
BNAs
1, 2- Di chl or obenzene 270
Key:

BNAs = Base/neutral and acid extractabl e organi c conpounds.
Ig/ kg = Mcrograns per Kkilogram
Ig/L = Mcrograns per liter.
ND = Not det ect ed.
POL = Petroleum oil, and |ubricant.
VQOCs = Vol atil e organi c conpounds.

Source: United States Arny Engineer District, A aska, 1993.

Maxi mum Concentrati on
i s Sludge
(19/kg)

ND
42,000

34, 100



Table 3-6

SUMVARY CF RI
PCL LABCRATCRY DRY WELL
OPERABLE UNIT A

FORT RI CHARDSQN, ALASKA

SLUDGE SAMPLE RESULTS

Frequency of
Anal yte Det ecti on

I norgani cs (lg/L)

Concentration

4, 600
87 J
240

67,000

TCLP Lead 1/1
TCLP Mercury 1/1
TCLP Sil ver 1/1
Fuel 1D (ng/kg)
Ker osene 1/1
Key:
-- = No screening criterion exists for anal yte.
ID = Identification.
J = Estimat ed.
Ig/L = Mcrograns per liter.
ng/ kg = MIligrans per kil ogram
NA = Not applicable.
POL = Petroleum oil, and |ubricant.
RCRA = Resource Conservation and Recovery Act.
Rl = Renedial I|nvestigation.
TCLP =

Toxicity characteristic |eaching procedure.

RCRA
Hazar dous
Waste Criteria

5, 000
200
5, 000

Nunber of
Sanpl es Exceedi ng
RCRA Criteria

o



Table 3-7

SUMVARY OF RI SUBSURFACE SO L SAMPLES EXCEEDI NG SCREENI NG CRI TERI A

POL LABCRATORY DRY WELL
OPERABLE UNIT A
FORT RI CHARDSQN, ALASKA

(my/ kg)

Anal yte

DRO
GRO

I nor gani cs
Ant i nony
Cal ci um
Chr om um
Cobal t
Lead
Magnesi um
Mer cury

N cke

Pot assi um
Silver
Vanadi um

Key at end of table.

Frequency of

55/ 66
8/ 56

25/ 66
66/ 66
66/ 66
66/ 66
66/ 66
66/ 66
37/ 66
66/ 66
66/ 66
3/ 66
66/ 66

Range of
Concentrations

2 - 1,800
0.34 - 650

0.46 - 5.4
2,500 - 13,600
12 - 120

6.2 - 36

2.7 - 64

4,400 - 55,000
0.066 - 2.2

18 - 280
280 - 962
2.4 - 12
22 - 78.8

Locati on and Depth of

Maxi mum

Concentration

(ft. BGS)

AP-3619 (15 ft.)
AP-3619 (15 ft.)

AP- 3648
AP- 3648
AP- 3619
AP- 3620
AP- 3621
AP- 3620
AP- 3618
AP- 3620
AP- 3648
AP- 3620
AP- 3648

(80 ft.)
(80 ft.)
(15 ft.)
(50 ft.)
(5 ft.)
(50 ft.)
(5 ft.)
(50 ft.)
(80 ft.)
(50 ft.)
(80 ft.)

Scr eeni ng
Concentration

100 a
50 a

0.5b
13,000 b
69 b

21 b

52 b
24,000 b
0.6 b
170 b
950 b
4.2 b

77 b

N
N

P NPRPRWRPRRERN



Table 3-7 (Cont.)

a Screening criteria based on Al aska non-UST matrix |evel A concentrations for petroleumcontam nated soil (ADEC 1991).
b Screening criteria based on the maxi mnum concentrati ons detected in site-specific background sanples or background levels listed il
Data Anal ysis Report, Fort Richardson (E & E 1996).

Key:

ADEC = Al aska Departnent of Environnental Conservation.
DRO = Di esel -range organi cs.
E & E = Ecol ogy and Envi ronnent, |nc.
ft. BGS = Feet bel ow ground surface.
GRO = Gasol i ne-range organi cs.
ng/ kg = MIligrans per kil ogram
POL = Petroleum oil, and lubricant.
Rl = Renedi al |nvestigation.
UST = Under ground storage tank.



Table 3-8

SUMVARY OF SO L SAMPLE RESULTS
AREAS A-1 AND A-2, AND OTHER AREAS
POLELI NE ROAD DI SPCSAL AREA
OPERABLE UNIT B

FORT RI CHARDSQN, ALASKA

(no/ kg)
Frequency of Range or Detected Locati on of Maxi mum
Anal yte Det ecti on Concentrations Concentration
I nor gani cs
Arsenic 24/ 24 4.6-15 SB-011(6'-9') and
SB-015(12' -15')
Beryl | i um 13/ 24 0.28-0.45 SB-07 (0'-3")
a EPA, Region 3, Cctober 20, 1995, R sk-Based Concentrations, Residential Soil.
Key:
(O = Carcinogeni ¢ risk-based screeni ng concentrati on.
EPA = United States Environnental Protection Agency.
ng/ kg = MIligrans per kil ogram

(N

Noncar ci nogcni ¢ ri sk-based screeni ng concentration.

0.43(Q),

0.15( Q)

Scr eeni ng
Concentration a

23(N

23

13



Table 3-9

SUMVARY OF SO L SAMPLE RESULTS
AREAS A-3 AND A-4

POLELI NE ROAD DI SPCSAL AREA
OPERABLE UNIT B

FORT RI CHARDSQN, ALASKA

(no/ kg)
Frequency of
Anal yte Det ecti on
VQCs
1,1,2, 2- 14/ 14

Tet r achl or oet hene

I nor gani cs
Arsenic 14/ 14
Beryllium 6/ 14

a EPA, Region 3, Cctober 20, 1995, Ri sk-Based Concentrations,

Key:

(O = Carcinogeni ¢ Ri sk-based screening concentration.
EPA = United States Environnental Protection Agency.

J = Estinated.

ng/ kg = MlIlligrans per kil ogram

(N = Noncar ci nogeni c ri sk-based screening concentration.

Vocs = Vol atile organi c conpounds.

Locati on of Maxi mum
Concentration

Range of Detected

Concentrations Concentration a

MV 14 (18'-20")
0.0018-79 J

SB-D (5-7")
SB-D (0'-2")

0.43(C, 23(N)

Resi denti al

Nunber of Sanpl
Exceedi ng Scre:
Concentration

14



Tabl e 3-10

SUMVARY OF GROUNDWATER SAMPLE RESULTS
POLELI NE ROAD DI SPCSAL AREA

OPERABLE UNIT B

FORT RI CHARDSQN, ALASKA

(mo/ L)

Frequency of
Anal yte Det ecti on
Concentration

VCCs

Benzene 3/ 14

Carbon Tetrachl ori de 2/ 14

Chl orof orm 4/ 14

1, 1- D chl or oet hene 4/ 14

cis- 1,2-Dichl oroethene 9/ 14

trans-1, 2- 6/ 14

Di chl or oet hene

1,1, 2 2- 10/ 14
Tet rachl or oet hane

Tet rachl or oet hene 5/ 14

1,1, 2-Trichl or oet hane 4/ 14

Tri chl or oet hene 12/ 14
I nor gani cs

Arsenic (unfiltered) 1/ 15

Key at end of table

O OO OoOOoOOo

Range of Detected
Concentrations

.00034 - 2.9 7
.0022 - 2.6 J
.00053 - 1.4 J
. 00014 J - 0.0012

.0053 - 1.6
.0038 - 12 J
. 0063-1,900 J
. 00035-11 J

. 00078-0. 0023
. 00031-220 J
. 012

Locati on of Maxi mum
Concentration

MM 14
MM 14
MM 14
MW 9
MM 4
MM 14

MM 14
MM 14
MM 3

MM 14

MM 7

Ri sk- Based Screening

Concentration a

O OO O0OOoOo

. 00036( C)

. 00016( C)

. 00015( C)
.000044( C)
. 061(N)

L 12(N)

. 000052( ©)
.0011 (O
.00019( C)
.0016(0)

.000045(C), 0. 011( N)



Tabl e 3-10

SUMVARY COF GROUNDWATER SAMPLE RESULTS
PCLELI NE RCAD DI SPCSAL AREA

OPERABLE UNIT B

FORT RI CHARDSQN, ALASKA

(no/ L)
Anal yte Frequency of Range of Detected
Det ecti on Concentrati ons
Arsenic (filtered) 1/ 15 0. 0071
a EPA, Region 3, Cctober 20, 1995, R sk-Based Concentrati ons,
Key:
(0 = Car ci nogeni ¢ ri sk-based screeni ng concentration.
EPA United States Environnental Protection Agency.
J = Esti nmat ed.
ng/L = MIlligrans per liter.
(N Noncar ci nogeni ¢ ri sk-based screeni ng concentrati on.
RBC Ri sk-based concentration.
VQOCs = Vol ati |l e organi ¢ conmpounds.

<I MG SRC 97202k>
<I M5 SRC 97202L>
<I M5 SRC 97202MW>
<I M5 SRC 97202N>
<I M5 SRC 97202N1>
<I M5 SRC 97202N2>

Locati on of Maxi mum
Concentration

MM 7

Resi denti al

Tap Wt er

Nunber of
Exceeding Ri:
Ri sk-Based Screening Screeni
Concentration a Concent |
0. 00045(C). 0. 011(N) 1

| ngesti on.



4.0 SUMWARY OF SI TE RI SKS

Basel i ne Ri sk Assessnents were conducted to determ ne the necessity for and extent of
remedi ation to be protective of hunman health and the environnment. The detailed reports

di scussing this evaluation are R sk Assessnment Report, Operable Unit A and Ri sk Assessnent
Report, Qperable Unit B and are available at the information repositories. The risk

eval uations were based on the location and anount of contam nation, toxicity of each
contam nant, current and potential future |and use by each site, and pathways by which
peopl e coul d be exposed to contam nants. The Ri sk Assessnment results were used to support
deci sions concerning the extent of renediation and to aid in the selection of renedial

t echnol ogi es.

The estinmated risks fromeach pathway are added to determne total risk. The potential for
adverse effects to human health is evaluated for carci nogens and noncarci nogens. The

Nati onal G| and Hazardous Substances Pollution Contingency Plan (NCP) defines the
acceptabl e risk range at Superfund sites as excess lifetime cancer risks ranging from1 in
10,000 (1 x 10 -4) to 1 in 1 mllion (1 x 10 -6). This neans that an individual could face
uptoalin 10,000 to 1in 1 mllion chance of devel oping cancer because of exposure to
chemcals at a site, beyond those cancers expected from other causes. Noncarci nogenic
effects are evaluated by calculating the ratio between the estinated intake of a
contaminant and its corresponding reference dose (RfFD); that is, the intake | evel at which
no adverse health effects are expected to occur. This ratio is a summation of all site
contam nants. If this ratio, called a hazard index (H), is less than 1, then
noncar ci nogeni ¢ health effects are not expected at the site.

4.1 OPERABLE UNIT A

The sites within O)A are used for industrial or recreational purposes. No residentia
areas are located within a 1-mle radius of these sites. The Post does not use groundwater
as a source for drinking water. Al drinking water is supplied by the Ship G eek Dam
Reservoir located in the foothills of the Chugach Muuntain Range east of the Post.

4.1.1 Human Health R sk Assessnent

An assessnent of human health involves a four-step process: identification of contam nants
of potential concern (COPCs), an exposure assessnent for the population at risk, an
assessnent of contaminant toxicity, and a quantitative characterization of the risk

4.1.1.1 Contam nants of Potential Concern

A screening analysis was conducted to identify the COPCs. Before screening, detection
limts were evaluated. In the first step of the screening, COPCs were sel ected based on a
very conservative estimate of potential health risk. Maxi numconcentrations of chemcals
in nmedia (e.g., soil and groundwater) on the site were conpared to conservative RBCs. For
this ROD, the RBCs reflect residential exposure assunptions of 1 x 10 -6 for soil and
groundwater, or a hazard quotient (HQ of 1.0 for all nedia. These criteria differ from
the criteria used in the 1995 O A R Report, which applies screening criteria of 1 x 10
-7 for groundwater and an HQ of 0.1, which were deternmined to be overly conservative by

t he Agencies. Inorganic chem cal concentrations were conpared to naturally occurring
background levels in the 1995 OJA R Report.

The final list of COPCs for soil and groundwater is shown in Table 4-1. The potential for
these COPCs to inpact health was eval uated further using site-specific exposure
assunptions.



4.1.1.2 Exposure Assessnent

The exposure assessment estimates the type and nagnitude of exposures to the COCs at the
site. The exposure assessnent considers the current and potential future uses of the site
characterizes the potentially exposed popul ations, identifies the inportant exposure

pat hways, and quantifies the intake of each COC fromeach nedi um for each popul ation at
risk.

An exposure pathway is the mechani smby which chemcals mgrate fromtheir source or point
of release to the population at risk. A conplete exposure pathway conprises four el enents:
a source of a chemcal release, transport of contam nants through environnental nedia, a
point of potential human contact with a contam nated nedium and entry into the body or
exposure route

Under current |and use conditions, individuals potentially could be exposed to COPCs in
soil by ingesting soil and inhaling vapors and dust. Exposures to groundwater were not
eval uat ed because the groundwater beneath OJ A is between 80 feet to 160 feet BGS and is
not used for drinking purposes. Figures 3-1, 3-2, and 3-3 identify the potential conplete
exposure routes for QJ A

EPA' s Superfund gui dance recomends that the reasonabl e naxi mum exposure (RVE) be used to
calcul ate potential health inpacts at Superfund sites. The RMVE is the highest exposure
that is reasonably expected to occur at the source areas and is cal cul ated using
conservative assunptions to represent exposures that are reasonable and protective. The
estinmated risks associated with the contamnants at OJ A are presented in Table 4-2. The
ri sks presented are overly conservative (i.e., health-protective) because they are based
on future residential |land use, which is not likely at this site, thereby overestinmating
risk for site-specific exposure scenarios.

To estinmate exposures, data regarding the concentration of COCs in the nedia of concern at
the site (the exposure point concentrations [EPCs]) are conbined with infornation about
the projected behaviors and characteristics of the people who potentially nmay be exposed
to these nedia (exposure paraneters).

To estimate EPCs in soil, the 95% upper confidence level (UCL) on the nean was cal cul ated
If the 95% UCL was greater than the naxi mum detected concentrati on, then the naxi num
detected concentrati on was used as the EPC, otherw se, the 95% UCL was used. If data sets
contai ned fewer than 10 sanpl es, then the maxi num detected concentrati on was used as the
EPC. EPCs were calculated for the RVE and average exposure.

Exposure paraneters used to calculate the RVE include body wei ght, age contact rate,
frequency of exposure, and exposure duration. Exposure paraneters were obtained from EPA
Regi on X, Ri sk Assessnent guidance (EPA, Region X Suppl enental R sk Assessnent Qui dance
for Superfund; EPA 1991). The default exposure factors were nodified to reflect
site-specific climtol ogical and other factors at Fort Richardson. Site-specific exposure
assunptions were nade for soil contact, including ingestion, dernal contact, and inhaling
vapors and dust, based on snow cover for four nonths of the year. Exposures were estinated
assum ng | ong-term exposures to site contam nants.

4.1.1.3 Toxicity Assessnent

Toxicity informati on was provided in the Ri sk Assessnent for the COPCs. Generally, cancer
risks are calculated using toxicity factors known as slopefactors (SFs), while noncancer
ri sks are assessed usi ng RfDs.



EPA devel oped SFs for estinmating excess lifetine cancer risk associated with exposure to
potential carcinogens. SFs are expressed in units of mlligrams per kil ogram per day

(nmg/ kg-day) -1 and are nultiplied by the estinmated i ntake of a potential carcinogen, in
ny/ kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk

associ ated with exposure at that intake |level. The term upper-bound reflects the
conservative estimate of the risks calculated fromthe SF. Use of this approach makes
underesti mates of the actual cancer risk highly unlikely. SFs are derived fromthe results
of human epi dem ol ogi cal studies, or chronic ani mal bi oassay data, to which mathematica
interpolation fromhigh to | ow doses, and fromanimal to human studi es, has been applied

EPA devel oped RfDs to indicate the potential for adverse health effects fromexposure to
chem cal s exhi biting noncarcinogenic effects. RfDs, which are expressed in units of

ny/ kg-day, are estimates of lifetine daily exposure for humans, including sensitive
subpopul ations likely to be without risk of adverse effect. Estinmated intakes of COCs from
environnental nedia (e.g., the amount of a COC ingested from contam nated drinki ng water)
can be conpared to the RID. RfDs are derived from human epi deni ol ogi cal studies or aninal
studi es to which uncertainty factors have been applied

The Ri sk Assessnent relied on oral and inhalation SFs and RfiDs. Toxicity factors were
obtained fromthe Integrated Risk Information System (IRIS) or, if no RIS values were
avai l able, fromthe Health Effects Assessment Summary Tabl e (HEAST). For the few chenmicals
that did not have toxicity values avail able, sources other than RIS and HEAST were used

4.1.1.4 R sk Characterization

The purpose of the risk characterization is to integrate the results of the exposure and
toxicity assessnments to estimate risk to humans from exposure to site contam nants. R sks
were cal cul ated for carcinogenic and noncarci nogeni c effects based on the RVE. Excess
lifetine cancer risk is calculated by multiplying the SF by the quantitative estimte of
exposure: the chronic daily intake. These risks are probabilities generally expressed in
scientific notation (e.g., 1 x 10 -6). An excess lifetime cancer risk of 1 x 10 -6
indicates that an individual has a 1 in 1 mllion chance of devel opi ng cancer as a result
of a site-related exposure to a carcinogen under the specific exposure conditions assuned.
EPA considers that an excess lifetinme cancer risk between 1 in 1 mllion (1 x 10 -6) and 1
in 10,000 (1 x 10 -4) is within the generally acceptable range; risks greater than 1 in
10, 000 usual Iy suggest the need to take action at a site

The potential for noncarcinogenic effects is evaluated by conparing an exposure |evel over
a specified tine period (lifetime) to an RID derived for a sinmilar exposure period. The
rati o of exposure to toxicity is called an HQ H® are cal cul ated by dividing the exposure
by the specific RRID. If the HQis less than 1, then adverse health effects are not likely
to occur. By adding the H® for all COCs that affect the sane target organ (liver, nervous
system etc.), the H can be calculated. In defining effects from exposure to
noncancer - causi ng cont am nants, EPA considers acceptabl e exposure |levels as those that do
not adversely affect humans over their expected lifetine, with a built-in nargin of

safety

Soi |

Under current |and use conditions, the estimates of carcinogenic and noncarci nogenic
effects for QA fell within or below the acceptable risk range for CERCLA sites. The only
conpl ete exposure pathway under current |and use conditions was recreati onal exposure to
surface soil at the Fire Training Area (see Table 4-3). The other OJ A sites do not have



conpl ete exposure pathways under current |and use conditions.

At the Fire Training Area, excess lifetine cancer risks greater than or equal to 1 x 10 -6
were determined only for potential future RVE exposures to soil (3 x 10 -6).

At the cesspool area of the Transmitter Site, potential excess lifetine cancer risks
greater than 1 x 10 -6 were calculated for potential future RVE industrial and residential
exposures to soil (1 x 10 -5 and 5 x 10 -5 respectively).

Wil e sludge contained in the Dry Wll was not evaluated directly in the R sk Assessment

because of the |ack of exposure pathways, this material is contam nated and coul d present
a health risk if contacted by humans. Sludge in the Dry Well will be renoved and di sposed
of during summer 1997 to elimnate this potential threat.

Under future exposure conditions, no noncancer H's exceeded EPA s regul atory benchmark of
1 for any exposure scenario at any OJA site.

The results of the baseline HHRA indicated that for soil exposure pathways, the estinmated
curmul ative potential cancer risks for all current and future exposure scenarios at all
QU A source areas do not represent unacceptable risks to human heal th, based on EPA
criteria.

G oundwat er

No COPCs were identified in groundwater at the Fire Training Area or the Transmitter Site.
Furthernore, exposures to groundwater at these source armwere considered to be inconplete
exposure pathways. Two COPCs, chl orof orm and nanganese, were identified at the Dry Wl .
G oundwater at the Dry Well is not used as a source of potable water. Therefore, exposure
to groundwat er under current |and use conditions at the Dry Wl | represents an inconplete
exposure pathway. The HHRA concl uded that the estimated cunul ative potential cancer risks
at the Dry Well for hypothetical future groundwater exposure pathways would fall within or
bel ow t he range of acceptable risks as established by the EPA Superfund program For
noncar ci nogeni ¢ effects, the regulatory benchmark of a total H of 1 was not exceeded at
any wells at the Dry Wll. Renoval of contam nated sludge and soil will occur in 1997,
further reducing potential threats to future groundwater users.

Uncertainties associated with the baseline HHRA al so affect the degree of confidence that
can be placed in risk characterization results. The principal uncertainties associated
with the QU A HHRA process, which could result in overly conservative risk eval uations,
are summari zed bel ow

Chl orof ormwas detected in groundwater sanples fromtwo wells at the Dry Wl l.
This analyte is a common | aboratory contam nant. Because no evidence exists
to suggest that chloroformis a site-related contam nant, the risks presented
in this section should be regarded with caution;

Based on results of previous investigations, the presence of nanganese in the
groundwat er sanples is likely attributable to naturally occurring mnerals in
groundwater at the site;

Future surface soil concentrations were derived from subsurface soil data up
to 15 feet BGS. The assunption that subsurface soil would be disturbed and

m xed with the present surface soil layer represents a conservative approach;
and



The nbst conservative exposure scenari os evaluated in the baseline HHRA

invol ved residential exposure assunptions. If future residential devel opnent
of QU A source areas does not occur, then the risk estimates for this exposure
scenario greatly overestimate actual future site risks. Note that future
residential developnment is not anticipated; rather, land use is expected to
remain the sane in the future

Because nunerous conservative assunptions were used in the selection of COPCs and the
exposure and toxicity assessnments, the risk characterization results |ikely overestinate
ri sks associated with COPCs at QU A

4.1.2 Ecological Ri sk Assessnent

The ERA perforned for QU A addressed the inpacts and potential risks posed by

source-rel ated contam nants to natural habitats, including plants and aninals, in the
absence of renedial action. Unlike the HHRA, the ERA focused on the contaninants effects
on popul ations or conmmunities, rather than individuals. If identified during the ERA
potential risks to individuals of a species are evaluated within a |larger context to

det erm ne ecol ogi cal significance

The nasked shrew, red fox, robin, and kestrel were selected as representative terrestria
site receptors for OJ A based on site-specific exposure pathways and ecol ogi ca

consi derations. The potential for adverse effects fromcontam nants of ecol ogi cal concern
(CCECs) on plant communities and aquatic invertebrates al so was eval uated

Ri sk estinmation involves calculating H to assess potential ecological risks to

nmeasur enent species and comunities. Ecol ogical effects are quantified by calculating the
rati o between a chem cal of potential ecological concern's (COPEC s) estinated intake or
concentration and its corresponding toxicity reference value (i.e., the intake |evel or
concentration at which no adverse ecol ogical effects are expected to occur). If this ratio
(i.e., the HQ is less than 1, then adverse ecol ogical effects are not expected for the
COPEC. This ratio is a summation of all site contam nants. The H® described in this
summary were cal cul ated usi ng conservati ve RVE assunptions.

Based on the risk analysis, COEC concentrations at OJA result in negligible risk to
smal | - mammal popul ati ons, aquatic invertebrates, energent wetland vegetation, and upl and
pl ant vegetation. The overall potential for valued environnental resources at this site to
be adversely affected is considered negligible

The ERA is subject to uncertainties because virtually every step in the R sk Assessnent
process invol ves assunptions using professional judgnment. Principal uncertainties
associated with the Q) A ERA include the foll ow ng:

1 Avi an and mammal i an bi oaccunul ati on factors were unavail abl e for many COPECs,
which resulted in an underestination of potential risks to neasurenent
speci es; and

Most of the available toxicity values were determ ned using | aboratory aninals
under |aboratory conditions. These values, as well as toxicity val ues

det erm ned based on indirect effect neasures (such as increased body weight),
may not be representative of other significant indirect effects (such as
behavi oral changes) realized in free-ranging wildlife



Reasonabl e and conservative assunptions were used in the ERA when enpirical data were
unavai | abl e. Consequently, potential ecological risks to OJ)A species are nore likely to
be overestinated rather than underestinated.

4.1.3 Summary of Risks

The concl usion of the baseline R sk Assessnent for OJA is that contamnant levels in soil
and groundwater at the OUJ A sites do not represent unacceptable risks to human health or
the environnent, based on EPA criteria. However, the | evels of petroleumcontanm nation in
the soil do exceed the ADEC soil cleanup criteria. While sludge within the Dry Wl |l may
pose a threat to human health, this material will be renoved and di sposed of in 1997. The
Arny, ADEC, and EPA have el ected to pursue further cleanup efforts at these sites under
the Two-Party Agreenment. Under the Two-Party Agreenent, the Arny and ADEC will clean up
contam nated naterials at each site in accordance with applicable State of Al aska

regul ations. Wile the specific cleanup actions and the tinme required to renedi ate the
sites have yet to be determned, the Arny and State of Alaska will jointly consider all
avail abl e infornmation before selecting appropriate OJ A site cleanup activities.

Deci sions regarding OJ A site cleanup will be docunmented in accordance with stipulations
of the Two-Party Agreenent. Because the OU A source areas will be addressed through the
Two- Party Agreenent, they are not discussed further in this ROD.

4.2 OPERABLE UNIT B

4.2.1 Human Health R sk Assessnent

The QU B R sk Assessnent identified ways that people working or living on or near the
source areas coul d be exposed to contam nated nedi a: touching and ingesting soil, inhaling
vapors and dust rel eased fromsoil, and using groundwater for drinking and showeri ng.
On-site workers and visitors are the individuals nost likely to be exposed under current
exposure conditions. Current use of Poleline Road is limted to periodic visits by

authori zed personnel, and by trespassers or open space recreational users. Under potential
future I and use conditions, exposures to on-site workers, visitors, residents, or

downgr adi ent groundwat er users are possible. Table 4-4 |ists the exposure pat hways

eval uated at OU B.

Based on anal ytical results fromsurface and subsurface soil surrounding Areas A-1 and
A-2, the risk of cancer and noncancer health effects fromexposure to | ow concentrations
of solvents in soil was negligible. The excess lifetine cancer risk was 1 in 100,000 (1 x
10 -5), and the noncarcinogenic H was less than 1 for residential exposure to soils at 0O
feet to 15 feet BGSin Areas A-3 and A-4. GCenerally, renediation is not warranted for
protection of public health if the total lifetime excess cancer risk does not exceed 1 in
10,000 and if noncarci nogenic effects have an H of less than 1. However, although these
contaminants in soil do not pose a threat to human health, they nay serve as a continuing
source of contam nation to groundwater.

Excess lifetinme cancer risks for soil in the "hot spot" area beneath Area A-3 (see Figure
3-6) and the hillside were not within the acceptable risk range for the current-worker
exposure scenario. However, these soils are 14 feet BGS;, therefore, the likelihood of
direct exposure to humans is unlikely.

The NCP and state regul ations require protection and restoration of water resources.
Contami nation of QU B groundwater, if used as a drinking water source, presents an
unacceptabl e risk to human health. The "hot spot" area beneath Area A-3 and the hillside
presents a continuing source of contamination to the groundwater at the site. Table 4-5



summari zes the maxi mum possi bl e human ri sks associated with the various |ocations at the
site and the risks to humans if groundwater fromdifferent depths at the site is ingested

G oundwater at QU4 B is not used, and there are no residents or wells downgradi ent of the
site. There are no current plans for comercial or residential developnent in the site
area. Additionally, groundwater transport nodeling was used to estimate tine of travel for
det ect abl e concentrati ons of TCE and 1,1, 2,2-tetrachl oroethane (0.005 ng/L) with no

depl etion or renediati on of the contam nant source and no bi odegradati on over tine. The
nodel ed transport tinme for 0.005 ng/L of TCE to reach the Eagle River is approximtely 120
years, and for 1,1,2,2-tetrachl oroethane, 170 years. Concentrations of 0.005 ng/L of TCE
and 1,1, 2, 2-tetrachl oroethane do not exceed conservative exposure assunptions, nor do they
exceed Al aska Water Quality Standards for ingestion of freshwater organisns. Therefore
concentrations in the |l eading edge of the plune, if it were to reach the Eagle R ver

woul d not pose a threat to human health

The principal uncertainties associated with the OQJ)B HHRA process, which could result in
overly conservative risk evaluations, are summari zed bel ow

1 Detection limts for the field screening analytical nethod for VOCs in soi
were higher than those for the | aboratory anal ytical nethod (about 0.005
ng/ kg) and were higher than nmany detected values fromlaboratory sanpling
results. The higher detection limts in field screening sanples add
uncertainty to the estimates of VOC EPCs;

Hazard/risk results were assessed based on on-site residential exposure
scenari os that assumed an exposure frequency of 350 days per year; an exposure
duration (ED) of 30 years; and daily intake rates for soil, air, and water
based on an exposure tine of 24 hours per day. The potential for future
residential developnment is renmbte. Exposure of current and possible future
receptors at Poleline Road woul d be much |l ess than that for the residentia
scenario. Therefore, hazard/risk results reported in the HHRA will
overestimate risk to current and possible future receptors; and

For the purpose of evaluating risk fromexposure to groundwater at Pol eline
Road, it was assuned that groundwater was used for househol d purposes
including drinking water. However, the potential for residential or comercia
devel opnent and groundwater use is renbte. Therefore, the calculated risk

|l evel s do not represent actual risks under current or probable future exposure
conditions. In addition, an alternative water supply (pipeline from Ekl utna
Lake) could nmeet future water denmands near the site, if devel oped

4.2.2 Ecological R sk Assessnent

The ERA perforned for QU B addressed the inpacts and potential risks posed by contam nants
to natural habitats, including plants and aninmals, in the absence of renedial action

Unli ke the HHRA, the ERA focuses on the effects to popul ations or comunities of plants
and aninmals, not individuals. |If identified during the ERA, potential risks to
individual s of a species are evaluated within a larger context to deternine ecol ogica
signi fi cance

The northern red-backed vol e and nuskrat were selected as representative terrestrial site
receptors for OU B based on site-specific exposure pathways and ecol ogi cal consi derations.
The potential for adverse effects from COECs on plant conmmunities and aquatic
invertebrates al so was eval uated



Based on the risk analysis, COEC concentrations at O)JB result in a negligible risk to
smal | - mammal popul ati ons, aquatic invertebrates, energent wetland vegetation, and upl and
pl ant vegetati on. The overall potential for valued environnental resources at this site to
be adversely affected is considered negligible

The ERA is subject to uncertainties because virtually every step in the R sk Assessnent
process invol ves assunptions using professional judgnment. Principal uncertainties
associated with the OJ B ERA include the fol | owi ng:

1 ED and area use by potential receptors assumed a worst-case scenario. Area
usage by receptors was assuned conservatively to be 100% It is also assuned
that exposure to contaminated soils and vegetation is continuous. Because
nobil e receptors are likely to feed at or visit several locations, or avoid
VOC- cont ami nated areas, their daily dose, if averaged over tine, could be |ess
than that used in this ERA for evaluating risk. Adverse effects in snall
localized areas on a few snall-mamal individuals are negligible
considerations in ternms of risk to the biological population

No standardi zed systemis available for identifying toxicity-based "safe"
benchmark values for terrestrial wildlife. The potential exists for wildlife
species to be nore or less sensitive than test species (sonme biota adapt) and
t he toxicol ogi cal benchnarks used. Toxi c dose values for |aboratory organi sns
al so may be substantially lower than those for wildlife because of the
sensitive strain of |aboratory animals used and the direct neans by which they
are dosed. LD 50 studies usually are designed to pronote naxi mum exposure
(absorption) and to | essen any chenmical conplexing with dietary naterial. The
LD 50 dietary studies probably provide a better indication of the toxicity of
the chem cal tested, while no observed adverse effect |evels froml onger
studies are the best |aboratory studies to use as predictors of field effects
and

Goundwater at the site is contamnated with VOCs. However, there are no known
on-site or off-site seeps by which wildlife can be exposed. It was assuned
that groundwater at the site and the contam nation within the groundwater
eventual ly could reach the Eagle River. There is a lack of infornation
regarding mgration of the groundwater beneath the site. However, an

eval uation of the nodel ed groundwater data indicates that because of tine of
travel and concentrations required for toxic effects, the additional risk
estimate is negligible.

Because nunerous conservative assunptions were used in the selection of COECs and the
exposure and toxicity assessnents, the risk characterization results |likely overestinmate
ri sks associated with COECs at OUB.

4.2.3 Summary of Risks

Exposure scenari os associated with OJB soil do not exceed EPA' s acceptabl e excess cancer
risk/Hs for human health and ecol ogi cal receptors. Al though excess lifetine cancer risks
and H's for soil at the "hot spot" area beneath Area A-3 exceed EPA s acceptable risk
ranges, the contamnants are found at 14 feet BGS and therefore do not pose a hazard for
di rect hunman contact.



Wil e soil contam nation does not pose a threat to hunman health or the environnent, the
contam nation |level is high enough to pose an ongoing threat to groundwater. G oundwater
contam nation in the shallow and deep zones exceeds EPA's acceptable risk range and state
and federal drinking water MCLs for hunman consunpti on. The NCP and state regul ations
require protection and restorati on of water resources. Contam nation of OJ B groundwater,
if used as a drinking water source, presents an unacceptable risk to human heal t h.
Therefore, groundwater and the "hot spot" source at Poleline Road require renedial action.
The Arny, ADEC, and EPA have selected a preferred renedial alternative for OJ B based on
criteria found in the NCP.



Table 4-1

CONTAM NANTS OF POTENTI AL CONCERN

HUVAN HEALTH RI SK ASSESSMENT

OPERABLE UNIT A
FORT RI CHARDSQN, ALASKA

Site Mat ri x
RRTSL Subsur face Soil
Cesspool Soi |
RRFTA Surface Soil
Subsur face Soil
POLLDW Subsur face Soil
G oundwat er
Key:

= Di esel -range organi cs.

Cheni cal s of Potenti al

Arocl or 1260
DRO

Al um num
Manganese
Vanadi um

Arocl or 1260

Benzo(a) ant hr acene
Benzo( a) pyr ene
Benzo( b) f | uor ant hene

I ndeno( 1, 2, 3-cd) pyrene
DRO

GRO

2,3,7,8-TCDD

Al um num

DRO

GRO
2,3,7,8-TCDD
Beryl lium
Chr omi um

DRO
GRO
Chrom um

Manganese
Chl oroform

= @asol i ne-range organics.

POLLDW = Petroleum G,

and Lubricant Laboratory Dry Well.

RRFTA = Ruff Road Fire Training Area.
RRTSL = Roosevelt Road Transmitter Site Leachfiel d.
TCDD = Tetrachl or odi benzo- p- di oxi n.

Concern



Table 4-2

ESTI MATED HUVAN HEALTH RI SKS
FUTURE RESI DENTI AL LAND USE
OPERABLE UNI T A

FORT Rl CHARDSQON, ALASKA

Maxi mum Tot al

Site Cont am nants of Concern
Resi dent s

Roosevelt Road Transmitter Site Pet r ol eum Hydr ocar bons; PCBs,

Leachfiel d Petroleum G, and Lubricant
POL Laboratory Dry Wl Pet r ol eum Hydr ocar bons

Ruff Road Fire Training Area Pet r ol eum Hydr ocar bons
Key:

PCBs = Pol ychl ori nat ed bi phenyl s.

PCL

Petrol eum oil, and lubricant.

Excess Cancer

Risk to Future

2E -7

1E -7
3E -6



Tabl e 4-3

CURRENT EXPOSURE SCENARI S

REASONABLE MAXI MUM EXPCSURE EXCESS LI FETI ME CANCER RI SKS
AND HAZARD | NDI CES

HUVAN HEALTH RI SK ASSESSMENT

OPERABLE UNIT A

FORT RI CHARDSQN, ALASKA

Fire Training Area

Exposure
Scenario Exposur e Pat hway Excess Lifetinme Cancer Risk Hazard | ndex
Recr eat i onal I ngesti on 1. 3E- 07 2. 1E-02
Der mal Cont act 9. 1E-08 -
I nhal ati on of Fugitive Dust 1.1E- 11 -
TOTAL 2E-07 0.02

Note: Recreational exposure at the Ruff Road Fire Training Area is the only conplete
exposure pathway under current |and use conditions at Operable Unit A



Tabl e 4-4
CPERABLE UNIT B
EXPOCSURE PATHWAYS EVALUATEC
I'N HUMAN HEALTH RI SK ASSESSMENT
FORT RI CHARDSQN, ALASKA
Recept or
Hypot hetical On-Site Resident
gr oundwat er
A-2, Oand A

exposure Areas A-1,

wet | and

Hypot hetical On-Site Industrial
A-2, Oand A3,
Wor ker

Of-Site Recreational User

Exposur e Pat hway
I ngestion and inhal ati on of contam nants of concern in

fromshal |l ow and deep zones
I nci dental ingestion of soil in exposure Areas A-1,

3, A4, and T
I nhal ation of airborne constituents fromsoil in

A-2, Oand A-3, A4, and T
I ngestion and i nhal ati on of contam nants of concern in

surface water

I ngestion of wetland sedi nent

I nhal ati on of indoor vapors fromsoil and groundwater
I ncidental ingestion of soil in exposure areas A-1,

A4, and T
I nhal ati on of indoor vapors fromsoil and groundwater
I ngestion of fish fromthe Eagle R ver



Tabl e 4-5

SUMVARY CF SI TE RI SKS
OPERABLE UNIT B
FORT RI CHARDSQN, ALASKA

Medi a

"Hot spot" soils

"Hot spot" groundwater: shallow zone
"Hot spot" groundwater: deep aquifer
Downgr adi ent soils

Downgr adi ent groundwat er: shal | ow zone
Downgr adi ent groundwat er: deep aquifer

Maxi mum Cancer Ri sk

8E -3
1
9E -2
8E -6
2E -2
2E -3

Maxi mum Hazard | ndex -a

0-8
2. 800
47
0. 005
18

0.9

a Hazard index values greater than 1.0 are considered by the United States Environnental

Protection Agency to represent conditions potentially requiring renedial

action.



5.0 DESCRI PTI ON CF ALTERNATI VES

5.1 NEED FOR REMEDI AL ACTI ON

Actual or threatened rel eases of hazardous substances (chlorinated solvents) from Pol el ine
Road, if not addressed by inplenenting the response action selected in this ROD, may
present an immnent and substantial endangernent to public health, public welfare, or the
envi ronnent .

The specific reasons for conducting renedial actions at Pol eline Road are provi ded bel ow,
with the nmain focus being protection of groundwater in accordance with the NCP G oundwat er
Protection Strategy:

1 VOCs (i.e., PCE, TCE, and 1,1, 2,2-tetrachl oroethane) in groundwater at
Pol el i ne Road are present at concentrations above state and federal MCLs
and risk-based criteria; and

VQOCs, including PCE, TCE, and 1,1, 2,2-tetrachl oroethane, in contan nated
soils are a continuing source of groundwater contam nation.

5.2 REMEDI AL ACTI ON OBJECTI VES

As a part of the RI/FS process, renedial action objective (RAGCs) were devel oped in
accordance with the NCP and EPA gui dance for conducting RI/FS investigations. The purpose
of the objectives is to reduce the contam nation in the groundwater at OQJB to | evels that
do not pose a threat to hunan health and the environnent. If the QJB area were converted
to public domain at any tinme in the future, the residents would not be at risk fromuse of
t he groundwater.

The objectives of renedial action at OJB are as foll ows:

1 Reduce contami nant levels in the groundwater to conply with drinking
wat er st andar ds;

Prevent contam nated soil fromcontinuing to act as a source of
groundwat er contam nati on;

Prevent the contami nated groundwater from adversely affecting the Eagle
Ri ver surface water and sedi nents; and

M ni mi ze degradation of the State of Al aska's groundwater resources at
the site as a result of past disposal practices.

Tables 5-1 and 5-2 summari ze the chem cal -specific cleanup goals for groundwater and soil
at Pol el i ne Road.

RAGs are based on either hunman health risk estimtes that exceed or fall within the 1x10
-6 to 1x10 -4 risk range or on federal and state applicable or relevant and appropriate
requirenents (ARARs). Al groundwater RACs are based on state and federal MCLs, with the
exception of 1,1,2,2-tetrachl oroethane. The RAO for 1,1, 2,2-tetrachl oroethane is based on
the RBC for this chemcal in residential drinking water. RAGs for soil are based on
protection of the groundwater fromleaching of the contam nants (EPA, Region 3, RBCs):
1,1, 2,2-tetrachl oroet hane-0.1 ng/ kg and PCE-4.0 ng/kg.



Monitoring at Poleline Road will be conducted to ensure that RAGs are achi eved. The goal
of this nonitoring will be:

1 To ensure that no off-source mgration of contam nants is occurring;

To indicate contam nant concentrations and conpliance with state and
federal MCLs; and

To indicate whether renedial action is effective or needs nodification.

5.3 SIGNIFI CANT APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS

Afull list of ARARs is in Section 8. The following ARAR is the nost significant
regul ation that applies to the renedy selections for Pol eline Road:

1 State and federal MCLs are rel evant and appropriate for ground-water.
These MCLs set the active renediation goals for groundwater contam nants

regul ated by state and federal drinking water regul ations.

5.4 DESCRI PTI ON OF ALTERNATI VES

Many technol ogi es were considered to clean up the contaninated soil and groundwater at
QU-B. Appropriate technol ogies were identified and screened for applicability to site

conditions. The potential technol ogies then were conbined i nto nedi a-specific sitew de
alternatives. Potential remedial alternatives for O)B were identified, screened, and

evaluated in the FS.

During the devel opnent of the FS, a Treatability Study was perforned to eval uate the
effectiveness of several remedial technologies included in the FS. The results of the
Treatabiiity Study indicated that AS of chlorinated solvents in groundwater woul d not
effectively treat contaminants to | evels below state and federal MCLs. In addition, the
Treatability Study indicated that biological conponents of natural attenuation would not
be an inportant degradati on mechani smof chlorinated solvents in the groundwater system at
Pol el i ne Road.

The following are alternatives evaluated in the Proposed Pl an.
Alternative 1: No Action

CERCLA requires evaluation of a no-action alternative as a baseline reflecting current
conditions without any cleanup effort. This alternative is used for conparison to each of
the other alternatives and does not include nonitoring or institutional controls. No costs
woul d be associated with this alternative.

Alternative 2: Mnitored Natural Attenuation

Natural attenuation, or breakdown of contam nants without artificial stimuli, includes
institutional controls and groundwater nonitoring to determ ne whether the contam nants in
the groundwater are degradi ng naturally. Natural attenuation can occur because of
degradati on processes such as biol ogi cal breakdown, chem cal and physical processes, and
vol atilization. Even under ideal conditions, entire breakdown of contaminants is rarely
conpl ete.



Institutional controls for Poleline Road coul d include access restrictions (i.e., posted
signs; fencing around the area; 6-foot, industrial-grade security fencing with appropriate
entry gates; restrictions on future | and use; restrictions on groundwater well
installation; restrictions on the use of wells; and well use advisories). Such
institutional controls would not reduce the source of contam nation. Wile the

VOC- cont am nated source area would remain as it exists, the concentrations in the
groundwat er woul d be reduced by natural processes. However, institutional controls would
decrease or mnimze human or wildlife exposure to contam nants. Periodic inspections and
mai nt enance of the institutional controls woul d be conduct ed.

Envi ronnental nonitoring would be perfornmed to obtain informati on regarding the
effectiveness of the attenuation process in renmediating the contam nation as well as to
track the extent of contaminant migration fromthe site. Approximately two additiona
well's would be added to the 15 existing wells. These wells would be screened in

geol ogi cal zones hydraulically connected with the contam nati on source, supplenmented by
installing groundwater nonitoring wells when required. Upgradient wells would be used to
provide information regarding the background groundwater quality at a source. All

noni toring of downgradient wells necessary to determne the effectiveness of natura
attenuation woul d be perforned.

Moni toring woul d include analysis for the contam nants that exceed the RAGs and associ at ed
br eakdown products for Poleline Road. Sanple collection, analysis, and data eval uation
woul d continue until sufficient data regardi ng changes in contam nant plune mgration and
attenuation rates are gathered. Evaluation would include potential seasonal fluctuations
in groundwat er contam nant concentrations. The frequency of nonitoring would be defined
during the post-ROD activities

The total estinmated present worth cost of this alternative is $1, 300,000, which includes
$80, 000 for capital costs, $29,070 per year for annual operation and nai ntenance (Q&\),
and $29, 070 per year for annual groundwater nonitoring. For costing purposes, it was
assuned that the fencing would be installed around the area of contam nation. The
estimated tinme frame for cleanup goals to be achieved and for nonitoring to be perforned
was 500 years, although the cost estinmate includes 30 years of annual operation costs

Al ternative 3: Contai nnent

The objective of containnent is to mnimze water flowinto or out of contam nated areas,
thus mnimzing mgration of contam nation into |l ower aquifers. This alternative consists
of a cap and vertical barrier to reduce the nobility of the contam nants, nonitoring, and
institutional controls. See Alternative 2 for a description of nonitoring and
institutional controls. Site soils would be covered with a | ayer of sand overlying an

i nperneabl e synthetic nmenbrane to mnimze the anmobunt of surface water and rai nwater
infiltrating through the contam nated soils. Covering the soils would protect humans and
animals fromcontacting contam nated soils. Bentonite slurry walls would be installed to
inhibit the flow of water fromthe wetlands into the site. Wthout this flow, the nobility
of the contami nants in the soil would be reduced

Exi sting groundwater contam nation outside the source area woul d be expected to neet RAGCs
t hrough natural attenuation. Because the soils would be capped and surface water flow
controll ed, production of leachate is expected to significantly decrease; therefore,
groundwat er woul d be expected to naturally attenuate faster than if no cap were placed on
the soils.



G oundwat er nonitoring/evaluati on woul d be perforned to assess when the groundwat er
naturally attenuates and to evaluate any inpact to potential downgradi ent receptors.

The estinmated total present worth for this alternative is $2,500,000, which includes

$993, 325 for capital costs, $9,600 per year for annual &M and $20, 620 per year for

annual groundwater nonitoring. For costing purposes, it was assuned that the fencing woul d
be installed around the area of contam nation. The estinmated tine frame for cleanup goal s
to be achieved and for nonitoring to be perforned was 500 years, although the cost
estinmate includes 30 years of annual operation costs.

Alternative 4: Interception Trench, Air Stripping, and Soil Vapor Extraction

The objective of this alternative is to renove contamnation fromthe soil and groundwater
within Areas A-1 through A-4. Trenches woul d be dug for collection of groundwater, which
woul d be punped to an air stripper for treatment. Air stripping is a process that renoves
VOCs by transferring themfromcontam nated water to air. Vapors fromthe air stripper
woul d be treated as required by state and federal regul ations before being discharged to
the atnosphere. SVE is an in-place process for renoval of VOCs fromunsaturated soils. The
system consi sts of a series of vapor extraction wells, comonly called vapor extraction
points, and air blowers to draw air through the soil and in the VEPs. SVE includes piping
to collect the extracted air and systens to renove contam nants fromthe extracted air as
required by state and federal regul ations before being discharged. Long-term nonitoring of
groundwat er to eval uate system perfonance is al so a conponent of this alternative.

The estinmated total present worth for this alternative is $7,500,000, which includes
$2,042,000 for capital costs, $142,6880 per year for annual &M and $20, 620 per year for
annual groundwater nonitoring. For costing purposes, it was assuned that the fencing woul d
be installed around the area of contam nation. The estinmated tine frame for cleanup goal s
to be achieved through active treatnment is five years, and 135 years is estinmated for the
remai nder of the plunme to achieve cleanup goals. The cost estinmate includes 30 years of
annual operation costs

Alternative 5: Air Sparging and Soil Vapor Extraction of the "Hot Spot" and Monitored
Natural Attenuation

The objective of this alternative is to renove contamination fromthe "hot spot" and to
rely on natural attenuation to restore the renainder of the contam nated groundwat er
plume. AS is the injection of pressurized air into the shallow aquifer, which results in
vol atilization of VOCs and enhanced bi odegradati on of contam nants susceptible to aerobic
m crobi al degradation. SVE is used commonly in conbination with AS. See Alternative 4 for
a description of SVE. See Alternative 2 (Section 7.1) for a description of groundwater
nmonitoring and institutional controls for Poleline Road

The estinmated total present worth for this alternative is $5,500,000, which includes

$1, 600, 000 for capital costs, $72,736 per year for annual &M and $29, 070 per year for
annual groundwater nonitoring. For costing purposes, it was assuned that the fencing woul d
be installed around the area of contam nation. The estinmated tine frame for cleanup goal s
to be achieved and for nonitoring to be perforned was 150 years, although the cost
estinmate includes 30 years of annual operation costs.

Alternative 6: H gh-Vacuum Extraction of the "Hot Spot" and Institutional Controls with
Long- Ter m Groundwat er Moni tori ng



The objective of this alternative is to renove the contam nation fromthe "hot spot" and
to nonitor the renai nder of the contam nated plunme in the groundwater to assess the
progress of natural attenuation and/or plune mgration. This action ensures that renoving
the source inhibits further mgration of the contam nants into the groundwater. The
nmonitoring will be conducted to determ ne whether the plune is expandi ng beyond the
boundaries of Poleline Road. This alternative also includes enforcenent of |and use
restrictions designed to prohibit extraction and use of the groundwater, periodic
groundwat er nmonitoring to track the progress of contam nant breakdown and novenent, and an
early indication of unforeseen environmental or human health risk. The high vacuum
extraction (HVE) process uses a strong vacuumfromthe "hot spot" to extract contam nated
soi |l vapors and sone contam nated groundwater. As this air and water noisture is drawn to
the surface, sone of the contamnants in the water will transfer to the air. An air
stripping systemw ||l be used to treat the extracted groundwater to neet state and federa
MCLs before the groundwater is reinjected into the deep aquifer, Soil vapors extracted
fromthe "hot spot" soil will be treated as necessary to neet state and federal air

qual ity standards before being rel eased to the atnosphere

The estinmated total present worth for this alternative is $4,000,000, which includes

$801, 841 for capital costs, $64,878 per year for annual &M and $29, 070 per year for
annual groundwater nonitoring. For costing purposes, it was assuned that the fencing woul d
be installed around the area of contam nation. The estinmated tine frame for cleanup goal s
to be achieved in the "hot spot" is seven to 12 years. The estimate for the renmi nder of
the plunme to renediate and for nonitoring to be performed was 150 years, although the cost
estinmate includes 30 years of annual operation costs.



Table 5-1

REMEDI AL CLEANUP GOALS FOR GROUNDWATER
POLELI NE ROAD DI SPCSAL AREA

FORT Rl CHARDSON, ALASKA

Maxi mum Det ect ed Remedi al Action bjective

Cont am nant of Concern Concentration (ng/lL) (nmg/ L) Sour ce of
RAO a

Benzene 2.9 0. 005 MCL
Carbon Tetrachl ori de 2.6 0. 005 MCL
ci s-1, 2-Di chl or oet hene 37 0.07 MCL
trans-1, 2- D chl or oet hene 12 0.1 MCL
Tetrachl or oet hene ( PCE) 11 0. 005 MCL
Tri chl or oet hene (TCE) 220 0. 005 MCL
1,1, 2, 2-Tetrachl or oet hene 1, 900 0. 052 RBC

a State and federal naxi mum contam nant |evels for drinking water.

Key:

MCL = Maxi mum cont am nant | evel .
ng/L = MIlligrans per liter.

RAO = Renedi al action objective.

RBC = Ri sk-based concentration for drinking water, based on an increased cancer risk of
1x10 -4.



Tabl e 5-2

REMEDI AL ACTI ON OBJECTI VES FOR SA L

FORT RI CHARDSQN, ALASKA

Cont am nant of Concern

Tet r achl or oet hene
1,1, 2, 2-Tetrachl or oet hane

Note: TCE did not exceed RBCs for s

Key:

ng/ kg = MIligrans per Kkilogram
RAO = Renedi al action objective.
RBC = Ri sk-based concentration fo

an i ncreased cancer risk o
TCE = Trichl or oet hene.

Maxi mum Det ect ed
Concentration (ng/kg)

159
2,030

oil.

Renedi al Action
Coj ective (ng/kg)

4.0
0.1

r soil contam nants |eaching to groundwater, based on

f 1x10 -4.

Sour ce
RAO

of

RBC
RBC



6.0 SUMVARY COF COVPARATI VE ANALYSI S OF ALTERNATI VES

The sel ection of alternatives was based on an eval uation using the nine Superfund criteria
specified in Table 6-1. The first two criteria are known as threshold criteria that nust
be met by all selected renedial actions. The following five criteria are known as

bal ancing criteria, and the final two criteria as nodifying criteria.

6.1 THRESHOD CRITERI A

Overal|l Protection of Human Health and t he Environnent

Alternatives 4 and 6 would provide the greatest protection to human health and the
environnent by actively treati ng VOG- contam nated soil and groundwater. Treatability
Studies indicated that Alternative 5 would not reduce on-site contam nation effectively,

t hereby not providing protection of human health and the environnent. Alternative 3 would
protect human health and the environnent by reducing the possibility of human contact with
contaminants and mnimzing future infiltration of contam nants fromsoil to groundwater.
Alternative 2 would rely on natural processes to slowy decrease contam nant
concentrations in the soil and groundwater. Alternative 2 does not protect hunman health
and the environnent based on Treatability Study results that indicated no evidence of

bi odegradation. Alternative 2 would provide sone protection of human health and the

envi ronnent through institutional controls, which would reduce contact wi th contami nation.
Alternative 1 (no action) would be the least-protective alternative.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

Significant ARARs that apply to the QU B site include the Federal Safe Drinking Water Act,
Al aska Drinking Water Regul ations, and the Cean Water Act. Al aska Water Quality Standards
(AWXS) are also applicable requirenents (see Section 8.2). However, state and federal MCLs
have been used to set the renediation goals for Q) B. The AW eventual ly woul d be

achi eved through nonitored natural attenuation under all of the alternatives, except no
action. Alternatives 4, 5, and 6 are expected to neet all state and federal ARARs. These
alternatives include active soil and groundwater treatnent and woul d be expected to

achi eve state anid federal standards nore rapidly than Alternatives 1, 2, and 3.
Alternatives 1, 2, and 3 would rely on natural processes that slowy decrease soil and
groundwater to attain cleanup standards. However, under Alternative 1, no nonitoring woul d
be conducted to determ ne conpliance with the ARARs.

6.2 BALANCING CRITERIA

Long- Term Ef f ecti veness and Per manence

Alternatives 4 and 6 would invol ve permanent and active reduction of soil and groundwater
contami nation and woul d achi eve long-termeffectiveness. Alternative 4 would not be
effective at reduci ng contam nation, based on Treatability Study results. None of the
contam nants woul d be addressed by Alternatives 1, 2, or 3, except through natural
processes. Therefore, Aternatives 1, 2, and 3 would provide the least-effective long-term
per manence.

Reduction of Toxicity, Mbility, and Vol unme Through Treat nent
Alternatives 4 and 6 would involve treatnent technol ogi es that effectively reduce the

toxicity and nobility of VOC- contam nated soil and groundwater. Alternative 5 would not
reduce contam nation, as shown by Treatability Studies. The other alternatives do not



include treatnent technologies to reduce site risks. Alternative 3 woul d reduce
contaminant nobility by restricting future infiltration of rainfall and snowrelt through
contam nated soils to groundwater. Alternatives 1 and 2 would slowy decrease the toxicity
and vol ume of contam nated nmedi a through natural attenuation. Because Aternative 2
includes nonitoring, the rate and degree of contam nant reduction woul d be known.

Short-Term Ef fecti veness

Alternatives 3, 4, 5 and 6 would pose sonme short-termpotential risks to on-site workers
and visitors/nmenbers of the community during the time required for construction and
installation of containnent and treatnment systens. These potential risks could be

m nimzed by engineering and institutional controls. These alternatives are expected to
achi eve state and federal standards nore rapidly than Alternatives 1 and 2.

Ri sks associ ated with groundwater contam nation are equal for Aternatives 4 and 6.
Because these alternatives actively treat groundwater contam nation, contam nant |evels
woul d be expected to decrease during the sanme period of tine of active renediation. Wile
Alternative 4 treats groundwater nore aggressively by addressing the entire plune area,
the uncertainty associated with this technology's |ong-termeffectiveness suggests that
this alternative would not clean the site faster than Alternative 6. Alternatives 1, 2,
and 3 do not actively treat soil or groundwater contami nation; therefore, risks would not
change over tine, except through natural processes. Under Alternative 1, no nonitoring
woul d be conducted to deternine the renediation tine frane. However, the tine frane for
remedi ation is expected to be simlar to Alternative 2.

Inpl emrentability

Al alternatives would use readily avail abl e technol ogi es and woul d be feasible to
construct. Aternatives 1 and 2 would be readily inplenentabl e because they would require
no additional action other than nonitoring or institutional controls. A pilot-scale test
study or field test would be conducted before full-scale inplenentation of Alternatives 4,
5, and 6.

Cost

The estimated costs for each alternative evaluated for O)B are in Table 6-2 and are based
on the information available at the tinme the alternatives were devel oped. Actual costs are
likely to be within +50%to -30% of the values on the table. Appendi x C includes detailed

cost estimates for each of the Q) B renedial alternatives.

6.3 MODIFYING CRITERIA

St at e Accept ance

The State of Al aska has been involved with the devel opnent of renedial alternatives for
QU B and concurs with the Arny and EPA in the selection of Alternative 6. This acceptance
is contingent on the follow ng itens:

1 The Remedi al Design and Renedial Action will include refining the
contam nant fate and transport nodeling based on new field data, which
will be reviewed and approved by ADEC, EPA, and the Arny. This
refinenent of the nodeling is to verify whether the proposed soil RAGCs
are protective of groundwater, and to better evaluate the anticipated
attenuation of groundwater contam nants and the tinme needed to achieve



MCLs;

If the nodeling results indicate that soil neeting the RAGs woul d
continue to act as a secondary source for groundwater contam nation, the
RAGCs will be re-evaluated and nodified to be protective

If the groundwater nonitoring results indicate that contamnation is
mgrating farther fromthe source area and that the Eagle R ver could be
affected, alternative or additional renedial actions will be eval uated
and, if determ ned appropriate, inplenented; and

Based on current |and ownership, ADEC will accept natural attenuation as
a treatnent of groundwater for 150 years. However, if the |and use
changes and becones avail abl e for devel opment, then the departnent will
re-eval uate whether the tine frane is reasonable for the proposed use

Communi ty Acceptance

Community response to the preferred alternatives was generally positive. Comunity
response to the remedial alternatives is presented in the Responsiveness Summary, which
addresses coments received during the public coment period.

Sunmmary

After evaluation of the potential risks and the appropriate cleanup standards, the
preferred alternative for OQ)Bis Aternative 6: HVE of the "hot spot," sitew de
institutional controls, natural attenuation, and |l ong-term nonitoring of groundwater.

Alternative 6, the preferred alternative, is expected to achieve overall protection of
human health and the environnent and to neet ARARs. Additionally, this alternative is a
cost-effective and permanent solution to contam nation at OJ B.



Table 6-1

CRI TERI A FOR EVALUATI ON OF ALTERNATI VES
FORT RI CHARDSQN, ALASKA

Threshold Criteria: Must be net by all alternatives. 1. Overall protection of human health and the
environnent. How well does the alternative protect

human heal th and the environnment, both during and
after construction?

2. Conpliance with requirements. Does the
alternative neet all applicable or relevant and
appropriate state and federal |aws?

Bal ancing Oriteria: Used to conpare alternatives. 3. Long-termeffectiveness and pernanence. How
wel | does the alternative protect human health and
the environnent after conpletion of cleanup? Wat,
if any, risks will remain at the site?

4. Reduction of toxicity, mobility, and vol ume
through treatment. Does the alternative effectively

treat the contam nation to significantly reduce the
toxicity, nobility, and volune of the hazardous
subst ances?

5. Short-termeffectiveness. Are there potentia

adverse effects to either human health or the
envi ronment during construction or inplenentation
of the alternative?

6. Inplementability. Is the alternative both
technically and admi nistratively feasible? Has the

technol ogy been used successfully at simlar areas?

7. Cost. What are the relative costs of the
alternative?



Mdifying Criteria: Evaluated as a result of public
comment s.

8. State acceptance. Wiat are the state's comments

or concerns about the alternatives considered and
about the preferred alternative? Does the state

support or oppose the preferred alternative?

9. Community acceptance. What are the

comunity's coments or concerns about the
alternatives considered and the preferred alternative?
Does the comunity generally support or oppose the
preferred alternative?



Tabl e 6-2

COST SUMVARY OF REMEDI AL ALTERNATI VES
POLELI NE ROAD DI SPCSAL AREA
FORT RI CHARDSQN, ALASKA

Alternative Capi tal Cost
1- No Action $0
2- Monitored Natural $80, 000
Attenuation
3- Cont ai nnent $993, 325
4- Trench, Air Strip, SVE $2, 042, 000
5- Air Sparging, SVE, Natural $1, 600, 000
Attenuation
6- HVE and Long- Term $801, 841

G oundwat er Moni toring

Annual
8M Cost

$0

$29, 070

$9, 600

$142, 880

$72, 736

$64, 878

Annual

Moni t ori ng
Cost

$0

$29, 070

$20, 620
$20, 620

$29, 070

$29, 070

Notes: Costs mmy vary and could range from +50%to -30% of the figures presented.

Total Present-

Wrt h Cost

$0

$1, 300, 000

$2, 500, 000

$7, 500, 000

$5, 500, 000

$4, 000, 000

No di scount or escalation factors are included in the costs presented. Costs include an operational

years.

Key:

HVE = H gh-vacuum extracti on.
&M = (perati on and nai nt enance.
SVE = Soil vapor extraction.

time frame of 30



7.0 SELECTED REMEDY

Alternative 6 is the selected alternative for treating the soil and groundwater at QU B. A
t horough assessnent of alternatives considered groundwater risks, cleanup tines, and
costs. Alternatives 1 and 2 were elimnated because they did not satisfy the threshold
criteria. Alternative 3, containment, does not address the toxicity or volune of the
contami nation, nor does it actively treat the VOCs; therefore, it was elimnated. Wile
Alternative 4 would remediate a larger portion of the plune, this alternative woul d not
renmedi ate the site noticeably faster than the selected alternative. Therefore, the

addi tional costs are not proportional to the benefits. Prelimnary results of on-site
testing during fall 1996 indicate that the AS portion of Aternative 5 would not be
effective at this site; therefore, this alternative was elim nated.

Protection of human health and the environnment and conpliance with ARARs will best be
attai ned through cleanup of soil and groundwater in the source area, |ong-term nonitoring
of the groundwater plunme, and enactnent of institutional controls to prevent unrestricted
use of the area. The use of HVE, a variation on SVE, is EPA's prinmary presunptive renedy
for VOC- contaminated soils. The nmulti-step approach adopted in Alternative 6 is part of
EPA' s presunptive strategy for addressing contam nated groundwater. Figure 7-1 illustrates
the key decision points and inplenentation strategy for the sel ected renedy.

Initially, the HVE systemwi |l be installed within the "hot spot" to decrease

contam nati on and provi de hydraulic containnent of this area in order to prevent

addi tional contam nant migration downgradient. Wiile HVE directly addresses the source
area, it indirectly assists in renediation of the downgradi ent plume by hydraulic
contai ment of the principal threat. Periodic nonitoring of groundwater within and
downgr adi ent of the "hot spot” will be perforned in conjunction with this effort to
determi ne the effectiveness of the preferred alternative in neeting the long-term
groundwat er restorati on objectives. During this initial step of remedy inplenentation
Treatability Studies will be conducted to eval uate innovative technol ogi es that nay
enhance the sel ected renedy. These technol ogies include, but are not linted to, soi
heati ng and phytorenedi ati on.

If HVE alone fails to renediate the source area within a reasonable tinme frame and the
Treatability Studies are successful, then one of the successful technologies (i.e., soi
heating) for enhanced extraction will be conbined with the selected alternative (see
Figure 7-1).

The "hot spot" is defined by the area containing greater than 1 ng/L

1,1,2,2-tetrachl oroethane in groundwater (see Figure 3-6). This area represents the nain
threat at this site. Specifically, the "hot spot" is the area that contains the

contam nation and acts as a reservoir for mgration of contam nation to groundwater.
Actively renediating this "hot spot" addresses the main threat. Concentrations of
1,1,2,2-tetrachl oroethane and TCE that exceed the 1% solubility of these chemcals are
found within the "hot spot." These high concentrations indicate a need to closely nonitor
for a denser-than-water nonaqueous phase |liquid (DNAPL) during construction and operation
of the "hot spot" treatnent system

The flat gradient of the groundwater in this area indicates decreased probability of
significant contam nant transport, and the relatively | ow concentrati ons of contam nants
outside the "hot spot" justify classifying the downgradient plune as a relatively
lowlevel threat. Concurrent with inplenentation of the selected remedy will be nonitoring
of the downgradient plune to track and assess the natural attenuation of groundwater
cont am nant s.



7.1 MAJOR COVPONENTS OF THE SELECTED REMEDY

The nmaj or conponents of the selected renedy include the follow ng:

1 Treat the "hot spot" through HVE of soil vapor and groundwater in the perched
and shal l ow zones to prevent the nain threat from continuing as a source of
contami nation to groundwater. Soil vapors extracted fromthe "hot spot" soi
will be treated as necessary to nmeet state and federal air quality standards
before rel ease to the atnosphere. Extraction wells will be placed in areas of
hi ghest contam nation and operated until state and federal MCLs and ri sk-based
criteria are achieved in the "hot spot"

Treat extracted groundwater through air stripping to achieve state and federa
MCLs before di scharge

Al l ow natural attenuation of groundwater contami nation in areas outside the
"hot spot";

Eval uate and nodify the treatnent system as necessary to optim ze
effectiveness in achi eving RAGs;

Moni t or groundwat er nmeasurenents to determne the attainnent of RAGs and to
detect and thoroughly characterize possible DNAPL. Duration of the HVE system
is expected to be fromseven years to 12 years for soil and shall ow
groundwater in the "hot spot" and 150 years for natural attenuation of
remai ni ng groundwater to neet state and federal MCLs and risk-based criteria;

Eval uate the effectiveness of the HVE systemto neet |long-termrestoration
goals during initial inplenentation

Conduct Treatability Studies to evaluate innovative technologies with
potential to enhance the renedial action, and inplenment successful innovative
technologies if the initial renedy proves ineffective; and

Mai ntain institutional controls, including restrictions governing site access
construction, and well devel opnent, as |ong as hazardous substances renamin at
level s that preclude unrestricted use on site. |Inplenent restrictions on
groundwat er until contam nant |evels are below state and federal MCLs and

ri sk-based criteria.

The Arny shall establish and maintain institutional controls, including restrictions
governing site access, construction, road and utility naintenance, and well devel opnent
(except as such wells may be required by this renedial action), as |ong as hazardous
substances renain on site at levels that preclude unrestricted use. The Arny shal

inpl enent restrictions on groundwater use until contam nant |evels are bel ow federal and
state MCLs throughout the site. The Arny shall ensure conpliance with the institutiona
controls in place at the facility, because nonconpliance violates a requirenment of this
ROD, and therefore violates a requirenent of the FFA between the Arny, EPA, and ADEC. The
institutional controls strategy includes the follow ng

To ensure long-termeffectiveness of this remedy, pernmanent inplenentation
processes and policies for inplenmenting institutional controls at the site
shal | be developed for the period of tine that the Arny is in control of the
real property upon which these institutional controls will be effective and



during the tine, if any, that the real property nmay be transferred to another
federal agency's responsibility and control. Such processes and policies wll
be devel oped through joint EPA, ADEC, and Arny negotiations. It is intended
that once these inplenentati on processes and policies are in place, this ROD
will be revised to incorporate such inplenmentation processes and policies;

The Arny shall conduct an annual review of the institutional controls being
inplenented by the Arny for this site and shall assess, anobng ot her things,
the effectiveness of the institutional controls based on a visual

"wal k-t hrough" of the areas of the site where the institutional controls are
in effect and a review of the docunents that inplenent the institutional
control s; and

The Arny shall notify EPA and ADEC in the event that Fort R chardson property
is identified as excess to the Arny's needs whil e hazardous substances renain
at or above levels that preclude unrestricted use, and before actual transfer
of |l and managenent responsibilities to another federal agency or departnent.

7.2 AGENCY REVI EW OF THE SELECTED REMEDY

Tables 5-1 and 5-2 present the RAGs for groundwater and soil, respectively. The goal of
this remedial action is to restore groundwater to its beneficial use. Wiile the long-term
goal of the renedial action is to return all the groundwater wi thin and outside of the
source area ("hot spot") to state and federal MCLs and risk-based criteria, active

remedi ation will be considered conplete when concentrations within the "hot spot" are

bel ow renedi ati on goals for three continuous quarters after renedy shutdown and the plune
is not expanding. Based on information obtained during the Rl and on careful analysis of
all renedial alternatives, the Arny, EPA and ADEC believe that the selected renmedy will
achieve this goal. Goundwater nmonitoring data will be reviewed regularly to assess the
progress made by the selected renmedy toward the cleanup levels, and will continue in the
downgr adi ent portion of the plume until state and federal MCLs are achi eved over three
consecutive quarters and until subsequent soil borings show that RAGCs are net after renmedy
shut down and the plune is not expandi ng.

Because the renmedy will result in hazardous substances renaini ng above regul atory |evels
on site, areviewwll be conducted within five years after comencenent of the renedial
action to ensure that the remedy continues to provi de adequate protection of human health
and the environnent, and will continue for five-year increnents until the renmedy is
conplete. After five years of inplenentation, if nonitoring and perfornance data indicate
that the selected renedy and any enhancenents to the renedy are not effectively reducing
and controlling contam nation at the site, then renedi al objectives nmay be re-eval uat ed.
As part of this evaluation, a Technical Inpracticability (TlI) Waiver nay be sought by the
Arny. The TI Waiver would be granted by EPA if data denonstrate that avail abl e renedial

t echnol ogi es cannot attain the RAGCs established in this ROD, based on the conplexities of
t he contam nants and hydrogeol ogy at Pol el i ne Road.

<I MG SRC 972002N3>

8. 0 STATUTORY DETERM NATI ONS

The nmain responsibility of the Arny, EPA, and ADEC under their |egal CERCLA authority is
to select renedial actions that are protective of hunman health and the environnent. In

addi tion, Section 121 of CERCLA, as anended by the Superfund Anendnents and
Reaut hori zati on Act of 1986, provides several statutory requirenents and preferences. The



sel ected renedy nmust be cost-effective and utilize permanent treatnent technol ogies or
resource recovery technologies to the extent practicable. The statute also contains a
preference for renedi es that permanently or significantly reduce the volune, toxicity, or
nmobi l ity of hazardous substances through treatnent. CERCLA finally requires that the

sel ected renedial action for each source area nust conply with ARARs established under
federal and state environnmental |aws, unless a waiver is granted

8.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The selected alternative for OFB will provide long-termprotection of human health and
the environnent and satisfy the requirenents of Section 121 of CERCLA.

The selected remedy will provide long-termprotection of hunman health and the environnent
by renoving the contam nation fromsoils and groundwater through installation of an HVE
system The renedy will elimnate the potential exposure routes and mnimze the
possibility of contam nation mgrating to drinking water sources. G oundwater

noni toring/eval uation will be conpleted to assess contam nant plume novenent and
concentrations, and to ensure the effectiveness of the renedy.

Institutional controls will be in place to elinmnate the threat of exposure to
contami nated soils and groundwater until cleanup |evels are achieved.

No unacceptabl e short-termrisks will be caused by inplenentati on of the renedy.

8.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS AND
TO- BE- CONSI DERED GUI DANCE

The selected remedy for OB will conply with all ARARs of federal and state environnenta
and public health | aws. These requirenments include conpliance with all the |ocation-,
chem cal -, and action-specific ARARs |isted below. No waiver of any ARAR is bei ng sought
or invoked for any conponent of the selected renedy.

8.2.1 Applicable or Relevant and Appropriate Requirenents

An ARAR may be either applicable or relevant and appropriate. Applicable requirenents are
those substantive environmental protection standards, criteria, or limtations

promul gated under federal or state law, that specifically addresses a hazardous substance
renmedi al action, location, or other circunstance at a CERCLA site. Relevant and
appropriate requirenents are those substantive environnental protection requirenents,
promul gated under federal and state law, that, while not legally applicable to the
circunstances at a CERCLA site, address situations sufficiently simlar to those
encountered at the CERCLA site so that the requirenents' use is well-suited to the
particular site. The three types of ARARs are described bel ow

1 Chemi cal -specific ARARs usually are health- or risk-based nunerical val ues or
nmet hodol ogi es that establish an acceptabl e anount or concentration of a
chem cal in the anbi ent environnent;

Action-specific ARARs usually are technol ogy- or activity-based requirenents
for remedial actions; and

Locati on-specific ARARs are restrictions placed on the concentration of
hazar dous substances or the conduct of activity solely because the ARARs occur
in special |ocations.



To- be-consi dered requirenents (TBCs) are nonpromnul gated federal or state standards or
gui dance docunents that are to be used on an as-appropriate basis in devel opi ng cl eanup

st andar ds.

Because they are not pronul gated or enforceable, TBCs do not have the sane

status as ARARs and are not considered required cl eanup standards. They generally fall
into three categori es:

Health effects information with a high degree of credibility;

Techni cal information regarding how to performor evaluate site investigations
or response actions; and

State or federal agency policy docunents.

8.2.2 Chem cal -Specific Requirenents

Federal Safe Drinking Water Act (40 Code of Federal Regul ations [CFR] 141) and
Al aska Drinking Water Regul ations (18 Al aska Admi nistrative Code [ AAC] 80):
The state and federal MCL and non-zero MCL goal s were established under the
Safe Drinking Water Act and are relevant and appropriate for groundwater that
is a potential drinking water source. For the constituents of concern at OJ B,
state and federal MCLs are equal; and

AWES (18 AAC 70): Al aska Water Quality Standards for Protection of dass

(1) (A Water Supply is applicable to the source area, and Cass (1) (B) Water
Recreation and dass (1) Aquatic Life and Wldlife (18 AAC 70) are applicable
to surface water. Many of the constituents of groundwater regul ated by AWS
are identical to state and federal MLs.

8.2.3 Location-Specific Requirenents

O ean Water Act Section 404: Section 404 of the Cean Water Act, which is

i npl enented by EPA and the Arny through regulations found in 40 CFR 230 and 33
CFR 320 to 330, prohibits the discharge of dredged or fill materials into
waters of the United States without a permt. This statute is relevant and
appropriate to the protection of wetlands adjacent to Pol el i ne Road;

Arny Regul ation (AR) 200-2 (Environmental Quality), Environnental Effects of
Arny Actions: This regulation states Departnment of the Arny policy, assigns
responsibilities, and establishes procedures for the integration of
environnental considerations into Arny planning and decision making in
accordance with 42 United States Code (USC) 4321 et seq., National

Envi ronnental Policy Act of 1969; the Council on Environnental Quality

regul ati ons of Novenber 29, 1978; and Executive Oder 12114, Environnental
Effects Abroad of Mjor Federal Actions, January 4, 1979; and

AR 210-20 (Master Planning for Arny Installations): This regulation explains
t he concept of conprehensive planning and establishes policies, procedures,
and responsibilities for inplenmenting the Arny Installation Master Pl anning
Program It also establishes the requirements and procedures for devel oping,
submitting for approval, updating, and inplenenting the Installation Mster
Pl an.



8.2.4 Action-Specific Requirenents

1 Federal dean Air Act (42 USC 7401), as anended, is applicable for venting
cont am nat ed vapors;

RCRA (42 USC 6939b[b]) states that contam nated groundwater cannot be injected
unl ess: 1) being done as part of an action under Section 104 or 106 of CERCLA
2) the contam nated groundwater is treated to "substantially reduce" hazardous
constituents before reinjection; and 3) such response action will protect
human health and the environnent. The sel ected renedy enpl oys extraction
treatnent, and reinjection that substantially inprove the condition of the
aqui fer and neet the substantive intent of this section of RCRA

The Safe Drinking Water Act, Underground Injection Control Program (40 CFR
144) prohibits the novenent of contami nated fluid i nto underground sources of
drinking water. However, the act nmakes a provision for reinjection of treated
groundwater into the sane aquifer fromwhich it was drawn pursuant to an
action under CERCLA (40 CFR 144.13[c]);

RCRA (40 CFR 261, 262, 263, 264, and 268): Applicable for identifying
storing, treating, and disposing of hazardous waste;

Al aska Wastewat er Disposal Regul ations (18 AAC 72): Section 72.600 addresses

the requirenents for engineering plans for treatment of wastewater (extracted
groundwat er), and Section 72.900 addresses permt requirenments for operation

of wastewater treatnent systens; and

Al aska Air Quality Control Regul ations (18 AAC 50): Al though on-site renedi al
actions do not require permtting, the substance portion of these regul ations
must be nmet for the venting of contam nated vapors associated with operation
of the air stripping and SVE

8.2.5 Information To-Be-Consi dered

The following information TBC will be used as a guideline when inplenenting the sel ected
remredy:

1 State of Al aska Petrol eum d eanup Draft Quidance will be used as a TBC for
cl eanup of petroleumcontam nation in soils.

8.3 COST EFFECTI VENESS

The sel ected renedy provides an overall effectiveness proportionate to its cost, such that
it represents a reasonable value for the noney spent.

8.4 UTILIZATI ON OF PERVANENT SOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE
RECOVERY TECHNOLOG ES TO THE NMAXI MUM EXTENT PRACTI CABLE

The Arny, State of A aska, and EPA have determined that the selected renedy represents the
maxi mum extent to whi ch pernmanent solutions and treatnent technol ogies can be used in a
cost-effective manner at OJB. ' those alternatives that protect hunan health and the
environnent and conply with ARARs, the Arny, State of Al aska, and EPA have determ ned that
the sel ected remedy provides the best bal ance of trade-offs in ternms of |ong-term
effectiveness and permanence; reduction of toxicity, nobility, or volune through



treatnent; short-termeffectiveness; inplenentability; cost; and the statutory preference
for treatnent as a principal elenment in considering state and comunity acceptance.

The sel ected remedy woul d use readily avail abl e technol ogi es and woul d be feasible to
construct. The installation of HVE systens will be focused on the areas of highest soi

cont am nati on

HVE in conjunction with air stripping provides a pernanent solution by elimnating the
source of contaminants and treating the off-site migration pathway.

8.5 PREFERENCE FOR TREATMENT AS A NAI N ELEMENT

The selected remedy for QU B satisfies the statutory preference for treatnent of soil and
groundwater by utilizing treatnment as a main nethod to pernmanently reduce the toxicity,
nmobi lity, and volume of contam nated sod and groundwater.

9. 0 DOCUMENTATI ON COF SI GNI FI CANT CHANGES

The selected remedy for OQ)B is the same as the preferred alternative. No changes in the
conmponents of the preferred alternative have been nade
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Reci pi ent
00001 00002 A 1.1 12/ 31/ 89 DERP Program Revi ew, Arnmny
G ven
QU A Book 1 Installation Restoration Program
FTWD- 007, Fort R chardson PRE78
PCB Spil |
00003 00004 A 1.1 12/ 31/ 89 DERP Program Revi ew, Arny
G ven
QU A Book 1 Installation Restoration Program

WA- D- 007, FTWD-006, and GR-D
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00005 00007 A 1.1 7/ 6/ 90 DERP Program Revi ew, Arny
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QU A Book 1 Installation Restoration Program
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00008 00010 A 1.1 7/ 6/ 90 DERP Program Revi ew, Arny
G ven
QU A Book 1 Installation Restoration Program
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00011 00049 A 1.2.3 6/24/87 Roosevelt Road Transmitter Site
G ven
QU A Book 1 Cl eanup Pl an
00050 00095 A 1.2.3 4/15/88 Sanpling Plan for the Investigation

G ven

Abstract
Description, history, list of contanminants, |

cl eanup, status, issues and conconcerns, nil:
funding of the Roosevelt Road Transmitter Si-

Description, history, list of contaminants, |

cl eanup, status, issues and concerns, mlest:
fund status of the two fire burn pits at For:

Description, history, list of contami nants, |

cl eanup, status, issues and concerns, mlest:
fund status of the Roosevelt Road Transnitte

Description, history, list of contaninants, |
cl eanup, status, issues and concerns, mlest:

fund status of the two fire burn pits at For:

Background i nfornation for the site cleanup |

Roosevelt Road Transmitter Site

General guidance for safe conduct while sanpl



QU A Book 1 of PCB Contam nated Soil at the hazardous and toxi c wastes at the Roosevelt
Roosevelt Road, Fort R chardson Transmtter Site
Transforner Site

00096 00159 A 1.2.3 8/21/90 Fi nal Roosevelt Road Transnitter Descri bes nonitoring procedures for sanpling
QU A Book 1 Site, AE QC Plan, Fort R chardson, nmeasur enent, and sanple analysis activities !
Anchor age, Al aska perforned during the project to obtain defen

chem cal data

00160 00268 A 1.2.3 8/15/92 Fire Training Pits Wrk Plan, Part I, Part | includes the sanpling and anal ysis pl.
QU A Book 1 Ft. R chardson and Ft. Geely Q¥ QC plan for the Fire Training Pits invest|

00269 00330 A 1.2.3 8/15/92 Fire Training Pits Work Plan, Part II, Part Il includes the procedures for drilling
QU A Book 1 Subsur face Exploration Plan Ft. col l ection of subsurface soil sanples

Ri chardson and Ft. Geely

00331 00385 A 1.2.4 9/ 26/ 86 Phase |, Hazardous Waste Study No. Eval uati on of the existence and extent of con

QU A Book 1 37 26 0725 87, Evaluation of Fire released to the soil at the Fire Training Pi:
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00386 00387 A 1.2.4 6/15/88 Report of the Field Investigation I ncl udes a description of the Roosevelt Road

QU A Book 1 Conducted at the Roosevelt Road Transmitter Site sanpling investigation unde
PCB Area April 26 through May 4, 1988

00388 00399 A 1.2.4 10/15/90 Soil Quality Assessnent, Building Presents results of soil quality assessnment
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QU A Book 2 I nvestigation, Project Report the Roosevelt Road Transmitter Site and consi

field investigation and renedi al design, con:
pl ans and specifications for renediation of
contam nati on were devel oped based on this

i nvestigation



00711 00847
QU A Book 2
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QU A Book 3
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QU A Book 3
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QU A Books 4&5

01752 01754
QU A Book 5
DPW

01755 01759
QU A Book 5

5/ 15/ 91

2/ 12/ 92

2/ 26/ 93

2/ 26/ 93

9/ 15/ 93

717193

9/ 12/ 91

Envi ronnent al Assessnent and

Fi nding of No Significant |npact,
Arny Installation Restoration
Program Roosevelt Road
Transmtter Site, Fort Ri chardson,
Al aska

Progress Report for the Confirnmation
of Fire Training Pits at Fort

Ri chardson, Fort Wi nwight, and
Fort Geely, A aska

Summary of Fi el dwork and Chemi cal
Data Report from Novenber 1992
Sanmpling Effort, POL Lab Tank, Fort
Ri chardson, Al aska

Summary of Fi el dwork and Chemi cal
Data Report from Novenmber 1992
Sanpling Effort, POL Lab Tank, Fort
R chardson, Al aska

Site Investigation Project Report for
Fire Training Pits at Fort Richardson
and Fort Greely, Al aska

Site Investigation Report Fire
Training Pits, Review Comrents

Summary of Soil Chemi cal Data,
POL Lab, Fort R chardson, Al aska

The EA perforned in accordance with NEPA
determ ned that no significant inpacts would
fromthe renoval and disposal of contaninate
fromthe site

Results of the investigation confirmng the |
Fire Training Pits at Fort Richardson, Fort '
and Fort Geely

Wat er and sl udge sanples were collected frorm
Laboratory dry well to determ ne the concent|
types of contam nation present

Sumrary of fieldwork and chem cal data colle
the POL Laboratory tank.

Met hods for and results of investigations of
Training Pits prelimnary human heal th hazar:
eval uated and renedi al options presented

ADEC revi ew comments on the draft site inves
report for the Fire Training Pits at Fort R

Fort Geely.
Summary of fieldwork and sanpling results fol

under ground storage tank at POL Laboratory B
No. 986.



01760 01767
QU A Book 5

01768 01768

USAED Al aska

01769 01825
None G ven
QU A Book 5

01826 01898
QU A Book 5

01899 02024
QU A Book 5

02025 02155
QU A Book 6

02156 02187
QU A Book 6

1.

6

.1.3

2/ 24/ 88

1/ 19/ 90

2/ 4/ 91

.1.3 10/15/95

1.4

.1.4

2/ 15/ 90

2/ 15/ 90

9/ 12/ 91

Installation Restoration Program
Work Pl anned for the Roosevelt
Road Pol ychl ori nat ed Bi phenyl
(PCB) Site on Fort Richardson

Comment s, Roosevelt Road
Transmitter Site QC Plan, Sanpling

and Anal ysis Plan, and Subsurface
Expl oration Pl an

Draft Wrk Plan, Part |, Sanpling,

Anal ysis, & Q¥ QC Plan for
Pet r ol eum Laboratory, Building 986,
Fort Richardson, Al aska

Fi nal Approach Docunent, Renedi al
I nvestigation/Feasibility Study, QU
A, Fort Richardson, Al aska

Installation Restoration Program
Stage |, Site No. 2. Roosevelt Road
Transmitter Site, Final Report

Installation Restoration Program
Stage |, Site No. 4, Fire Training
Pits, Final Report

Summary of Soil Chem cal Data,
PQL Lab, Fort Richardson, Al aska

I ncl udes renedi al alternatives for the Roose
Transmtter Site

EPA comments on the work plan

Sanpl i ng, anal ysis, and Q¥ QC plans for detel

soi|l contam nation by POL products in the vi:

Presents the overall approach for reporting
results, and establishes a prelimnary frane
post R activities, including the FS and Rec
Deci si on

Renedi ati on process and confirmatory sanplin
results for the Roosevelt Road Transmitter S
2 of 6; the sanpling and analysis plan for c
sanpling is included.

Soil gas investigation and qualitative RA of
Training Pits at Fort Wainwight, Fort Richal
Fort Geely, Volune 4 of 6

I ncludes results of chem cal anal yses for so
collected fromw thin the POL Laboratory vici



02188 02360 A 2.1.4 10/30/92 Landl aw Envi ronment al Servi ces, Summary of soil excavation at the Roosevelt
QU A Book 6 Chemi cal QC Report, Roosevelt Transmtter Site Leachfield.

Road Transmitter Site, Phase |11, PCB

Reredi ati on

02361 02362 A 2.1.5 4/11/91 Remedi al Options of Roosevelt Road Docunent s approval of the recomrended remnedi:
QU A Book 6 Transmtter Site alternative of off-site landfilling of conta
fromthe underground bunker at Roosevelt Roa

02363 02363 A 2.1.5 11/13/95 Comments, Cctober 1995 Approach Comment s on the approach document for the QU
QU A Book 6 Docurent for QU A R/ FS.

02364 02365 A 2.1.5 11/20/95 Comrents, QU A Approach Comment s on the QU A approach docunent

QU A Book 6 Docunent

02366 02370 A 215 12/7/95 Comments on the Fort R chardson background study, Comments on the Fort R chardson background s
QU A Book 6 Background Study, and OQJ A RI/FS and the QU A approach docunent.

Appr oach Docurment

02371 02396 A 2.5 3/ 4/ 91 Proj ect Revi ew Conference; Project I ncl udes minutes of the February 8, 1991 subject r:
QU A Book 6 No. FTWD- 007, Roosevelt Road conference regardi ng Roosevelt Road.

Transmtter Site, Fort Richardson,

Al aska, Pre-78 PCB Spill

20282 20283 A 3.1.2 3/7/96  Status report for the OJ A Renedial Summari zes activities conducted by E&E during

QU A Book 9 I nvestigation February and March 1996 and projects planned for th

' 97 Updat e remai nder of March and April 1996

02397 02624 A 3.1.3 4/10/90 Roosevelt Road Transmitter Site I ncl udes the sanpling and anal ysis plan, Q¥ QC pl an

QU A Books 7&8 Wrk Plan, Fort R chardson, subsurface exploration plan, and site health and sa
Anchor age, Al aska plan for the field investigation of the Roosevelt R

Transmitter Site to aid in renediation planning



02625 03029
QU A Books 7&8

03030 03032
QU A Book 8

20284 20286
QU A Book 9
' 97 Update

03033 03215
QU A Book 8

03216 03241
QU A Book 8

03242 03292
QU A Book 8

03293 03306
QU A Book 8

2/ 15/ 95

6/ 16/ 95

1/ 8/ 96

8/ 17/ 92

7122/ 94

8/ 18/ 94

10/ 4/ 95

Managenent Pl an Docunents,

Renedi al I nvestigation/Feasibility
Study, QU A, Fort Richardson,

Al aska

Renedi al Investigation, OJA (QJ
A) Ruff Road Fire Training Area;
Proposed Changes to Sanpling
Strat egy

Responses to Comments on the QU
A Approach Docunent

Lai dl aw Envi ronnment al Servi ces,
Chemi cal QC Report, Roosevelt
Road Transmitter Site, PCB
Renedi ati on

Rl / FS Managenent Plan, OUJ A
Revi ew of Background | nfornation

R/ FS Management Plan: QU A
Conceptual Site Mdels, Data
Quality Objectives and Prelimnary
Applicable or Relevant and
Appropriate Requirenents, Letter
Reports

QU A Soil Stockpile Results/Di sposal

Managenent plan, sanpling and anal ysis plan QA
project plan, site specific health and safety pl an,
ARARs for the Rl and FS of OJA RI/FS at Fort

Ri char dson

I ncl udes proposed changes to the sanpling strategy .
the Ruff Road Fire Training Area

A response to comrents prepared by CHPPM

Summary of soil sanpling and contam nation
delineation at the Roosevelt Road Transmitter Site

Revi ew of background i nfornmation for QU A

Prelimnary conceptual site nodels, data quality
obj ectives, and ARARs for QU A

Results fromsoil sampling at the PCL Laboratory
indicate the drill cuttings are clean



20287
U A

20642
Book 9

' 97 Update

20643

QU A Books 9-12

21612

' 97 Update

03307
QU A

03308
QF A

03309
QU A

03313
QU A

03315
QF A

03324
U A

03326
QU A

03327
Ak A

03307
Book 8

03308
Book 8

03312
Book 8

03314
Book 8

03323
Book 8

03325
Book 8

03326
Book 8

03330
Book 8

8/ 15/ 96

11/ 1/ 96

8/ 1/ 94

8/ 9/ 94

9/ 26/ 94

9/ 26/ 94

10/ 3/ 94

10/ 7/ 94

11/ 10/ 94

11/ 10/ 94

Fi nal Baseline Human Heal th and
Ecol ogi cal R sk Assessnent, OU A
Fort Richardson, Al aska

Fi nal Renedi al |nvestigation Report,
QU A, Fort Richardson, Al aska,
Vol une 1: Report

Commrent s, RI/FS Managenent Pl an,
QU A

Renedi al Investigation/Feasibility
Study, OU A Managenent Pl an, Fort
Ri chardson, Al aska, Comments

Remedi al Investigation/Feasibility
Study Managerent Pl an, Concept ual
Site Mbdel and ARARs, Comments

R/ FS Managenent Plan: OJ A Fort
Ri chardson, Comments

R/ FS Managerent Plan: QU A-
ARARs, Fort Richardson, Comrents

Response to Comments, RI/FS
Managenent Plan, OU-A

Response to Comments, RI/FS
Managenent Pl an, QU A

R/ FS Managenent Plan: OJ A-
ARARs, Fort Richardson, Comrents

The RA determ nes whether site-related contam nation
present at OJAis arisk to public health and the
envi r onnent

Presents the results of the Rl conducted at QUJ A from
May 1995 to Cctober 1995 in accordance with the O
A Managenent Pl an.

Commrents on the O A RI/FS nmanagenent pl an.

Revi ew corments on the OUJ A nanagenent pl an.

Revi ew comments on the OUJ A nanagenent pl an
conceptual site nodel and ARARs.

Revi ew comments on the OJ A nanagenent pl an.

Revi ew comrents on the OUJ- A nanagenent pl an
ARARs

A response to ADEC and EPA comments on the QU A '
Rl / FS managenent pl an.

Response to ADEC s |ist of ARARs.

Revi ew comments on the OUJ A nanagenent plan L
ARARS.



03331 03339
QU A Book 8

03340 03340
QU A Book 8

03341 03341
QU A Book 8

21613 21623
QU A Book 12
' 97 Update

21624 21625
QU A Book 12
' 97 Update

21626 21628
QU A Book 12
' 97 Update

21629 21635
QU A Book 12
' 97 Updat e

21636 21643
QU A Book 12
' 97 Update

21644 21644

QU A Book 12
' 97 Update

12/ 2/ 94

2/ 22/ 95

3/ 2/ 95

2/ 28/ 96

4/ 19/ 96

4/ 24/ 96

5/ 28/ 96

5/ 30/ 96

6/ 3/ 96

QJ A, Renedi al
I nvestigation/Feasibility Study
Managenent Pl an, Conments

Draft Final Managenent Plan for OU

A, Comments

Managenent Plan: QU A, Fort
Ri chardson, February 1995

QU A Renedi al

I nvesti gation/ Feasibility Study;
Ecol ogi cal Ri sk Assessnent;
Measur enent Speci es and
Assessnment End Points, Fort

Ri chardson, Al aska

Comments on Draft Renedi al
I nvestigation Report Plan, OUJ A

March 1996, Fort Richardson, Al aska

Comments on Draft OU A Renedi al
I nvestigation, Fort Richardson,
Al aska

Draft OO0 A R Report Comments

Comments on Draft Baseline R sk
Assessment, QU-A Fort R chardson,
Al aska

Comments on Draft Human Heal th

and Ecol ogi cal R sk Assessmnents,
QU A April 1996, Fort R chardson,
Al aska

Revi ew comrents on the OU- A nanagenent pl an.

Revi ew comments on the OUJ A draft final managenent
pl an

Docunents the approval of the QU A nanagenent plan.

Presents a summary of the ecol ogical end points to be
used for the OUJ A Ecol ogical RA The summary was
prepared in response to comments on the QU A

Appr oach Docunent

Revi ew comment s.

Revi ew comment s.

Revi ew Comment s.

Revi ew comment s

Revi ew conment s.

L



21645 21647
QU A Book 12
' 97 Update

21648 21660
QU A Book 12
' 97 Update

21661 21677
QU A Book 12
' 97 Update

03342 03364
QU A Book 8

21678 21837
QU A Book 12
' 97 Update

21854 21870

QU A Book 13
' 97 Update

21838 21853
QU A Book 13
' 97 Updat e

21871 21885
QU A Book 13
' 97 Update

3.1.5

3.1.5

712/ 96

10/ 1/ 96

1/ 3/ 96

6/ 15/ 91

11/ 1/ 96

10/ 23/ 96

1/1/ 97

7/ 18/ 96

Draft Baseline HHRA and ERA, QU
A April 1996

Annot at ed revi ew comments for QU
A, Draft-Final Renedial

I nvestigation and Draft-Final Risk
Assessnent

Statenent of Work, OJ A Feasibility
Study, Fort R chardson, Al aska

Desi gn Anal ysis for Renedi ation
Proj ect, Roosevelt Road Transmtter
Site, Fort R chardson, Al aska

Final Feasibility Study, OQJA Ruff
Road Fire Training Area, Fort
Ri chardson, Al aska

Wrk Plan No. 1, Proposed Plan for
QU A and OU-B

Proposed Plan for Renedial Action
QU A and QJ- B, Fort Richardson,
Al aska

Techni cal Menorandum QU A
Feasibility Study, Task 2

Revi ew comment s.

Docunent contains E & E' s responses to the Arny,
EPA, and ADEC s comments on the draft-final versions
of the R and Hunman Heal th RA/ Ecol ogi cal RA

Presents site background, contract objectives,
description of tasks required fromthe contractor,

conpl etion schedul e, discussion of the submttals,
presentations required, the relationship of the contracto
with the public, and the nmethod of paynent.

Summary of the design logic that forns the basis for
deci sions used in preparing the project plans and
specifications for the site, the report contains

i nformation about engi neering cal cul ations, econom c
consi derations, applicable standards of perfornance,
project SON and design constraints

Presents a summary of Rl results, establishes renedi al
action objectives, identities applicable renedial

t echnol ogi es, and provides a detail ed anal ysis of
remedi al alternatives

A draft presentation of cleanup alternatives for OJA
and QU-B.

The proposed plan presents cleanup strategies for QU A
and cl eanup alternatives for QJB at Fort R chardson

Presents remedi al action objectives, prelimnary
renedi ati on goals, general response actions,

t echnol ogi es and process options, and renedi al action
alternatives for OJ A based on the Rl and RA reports



21886 21891
QU A Book 13
' 97 Update

21892 21892
QU A Book 13
' 97 Update

21893 21895
QU A Book 13
' 97 Update

21896 21897

QU A Book 13
' 97 Update

21898 21900
QU A Book 13
' 97 Update

21901 21917
QU A Book 13
' 97 Update

21918 21919
OJ A Book 13
' 97 Updat e

21920 21922
QU A Book 13
' 97 Update

21923 21923
QU A Book 13
' 97 Updat e

21924 21926
QU A Book 13
' 97 Update

71 23/ 96

7/ 30/ 96

8/ 7/ 96

9/ 16/ 96

9/ 30/ 96

11/ 25/ 96

11/ 27/ 96

12/ 6/ 96

12/ 6/ 96

12/ 10/ 96

Resanpl i ng Groundwat er Monitoring
Vel ls for D oxins/Furans at Ruft
Road Fire Training Area, Fort

R chardson, Al aska

Comments to Techni cal
Menor andum Feasi bility Study, Task
2, QU A Fort Richardson, Al aska

Comments on OU-A Feasibility
Study Techni cal Menmorandum

Comrents to Draft Feasibility Study,
QJ A Ruff Road Fire Training Area

Comrents to Draft Feasibility Study,
QU A Ruff Road Fire Training Area

Annot ated Corments to the Final
Feasibility Study Reports, QU A
Fort Richardson, Al aska

Comrents to Wrking Draft No. 2 of
Proposed Plan for OQJ A and QU B,
Novenber 4, 1996

Comrent s on Proposed Plan for OJ

A and QU-B

Comrent s on Proposed Plan for OJ
A and QU-B

Comments on Q) A FS, QU B FS,
QU A/ B Proposed Pl an

An amendnent to the OUJ A RI/FS Managenent Pl an
addressing the resanpling of five nonitoring wells for
pol ychl or mat ed di henzo- p-di oxi n/ pol ychl or mat ed

di benzo-p-furans anal yses at the RRFTA

Revi ew conment s.

Revi ew comment s.

Revi ew comment s

Revi ew comment s.

E & E s responses to comments fromthe Arny, ADEC,

and EPA on the draft FS report

Revi ew conment s.

Revi ew comrent s.

Revi ew comment s

Revi ew comment s

L

EP.

L

Rol
Ar |

Mat |



21927 21930
QU A Book 13
' 97 Update

21931 21934
QU A Book 13
' 97 Update

03365 03366
QU B Book 1

03367 03371
QU B Book 1

03372 03380
QU B Book 1

03381 03460
OU- B Book 1

03461 03489
QU Book 1

03490 03710
QU B Book 1

03711 03751
QU B Book 1

B

4.5 12/ 17/ 96

4.5 12/ 24/ 96

1.1 11/5/90

1.1 10/20/93

1.1 10/ 27/93

1.2.3 8/15/91

1.2. 4

5/ 15/ 94

1.2.4 12/15/94

1.4 7/ 15/ 90

Comments on O+ A and OB
Proposed Pl an

Conmments on OJ)A and QU B
Proposed Pl an

Fact Sheet: Pol eline Road D sposal
Area (PRDA)
Chemi cal Event in Al aska

Saf ety Concerns for PRDA Soil
St or age

Pol el i ne Road Di sposal

Renedi al
Pl an

Area,
I nvestigation Techni cal

Reconnai ssance G ound- Penetrati ng
Radar and El ectronagnetic | nduction
Surveys of the Poleline Road Site,
Fort R chardson, Al aska

Pol el i ne Road D sposal Area, Draft
Final Report, Phase | & II
Pol el i ne Road D sposal Area,

Expanded Site Investigation, Fort
Ri chardson, Al aska, Draft Accident
Prevention Safety Pl an

Revi ew commrent s. M cl
Arm
Revi ew comment s. Mat
EPA
Di scusses investigative efforts at Pol el i ne Road Ci:
Di sposal Area and potential further subsurface DPW

i nvestigations.

I nformati on concerning the di scovery of buried Mat |
chemical warfare training materials at the Pol eline Road
Di sposal Area

Presentation of chem cal screening conducted to date
and gui dance regardi ng the chem cal agents suspected at
the site (Mustard and Lewi site)

Presents the sanpling design plan and the prelimnary R

RA plan for the Poleline Road Disposal Area E

Eval uat es subsurface conditions at the Pol eline Road
Di sposal Area at Fort R chardson

Work perforned and findings of investigations at the
Pol el i ne Road Di sposal Area

Site-specific safety plans for the expanded site
i nvestigation of Fort R chardson.



03752
QU B

03967
QU B

04029
QU B

04056
QU B

04082
QU B

04083

QU B

04084

oU-B

04086
QU B

04089

03966
Book 2

04028
Book 2

04055
Book?2

04081
Book 2

04082
Book 2

04083
Book 2
04085

Book 2

04088
Book 2

04090

QU B Book 2

04091

04093

QU- B Book 2

1

1.4

1.4.2

1

1

6

1.6

1

6

1.

1.

1.2

2

2

2/ 15/ 91

9/ 24/ 91

8/ 8/ 95

8/ 24/ 90

12/ 14/ 89

1/19/ 90

8/ 24/ 90

10/ 3/ 93

Pol el i ne Road D sposal Area,
Expanded Site |nvestigation,
Ri chardson, Al aska

Fort

Pol el i ne Road Di sposal Area,
Remedi al I nvestigation, Fort
Ri chardson, Al aska, Technica

Geophysi cal
PRDA

I nvestigation of the

Surface Geophysical |nvestigation
United States Arny Fort R chardson
Facility, Anchorage, Al aska

Notification to USEPA of the
Pol el i ne Road Di sposal Area

Revi ew Comments on the Pol el i ne
Road D sposal Site, Expanded Site

I nvestigation

Interviewwith M. Paul Rosel and

Rapi d Response Weekly Report

10/17/93 Rapi d Response Wekly Report

10/ 24/ 93 Rapi d Response Wekly Report

Provi des results of the investigation of source area
contam nants and categorizes the nature of any rel eases
and/ or potential threats to human health and the

envi ronnent .

Plans for the initial investigation of contam nation at th
Pol el i ne Road source areas to assess the potentia
threats to human heal th and the environnent and to

nmake recommendati ons regardi ng potential renedial
actions
Draft final report summarizing a series of geophysical

i nvestigations at the Pol eline Road Di sposal Area
conducted to delineate the | ocations of suspected buried
hazardous material s

Three surface geophysical investigative nethods were
used to hel p detect the possible presence of naterials
and/ or objects buried in the shall ow subsurface of the
study area

Witten notification to EPA regardi ng the di scovery of Ki
a possi bl e past contam nation site near Pol eline Road.

Revi ew comments on the Pol el i ne Road Di sposal Area D
expanded site investigation. E

Interview with Paul Rosel and regarding the types and
| ocati ons of chenicals disposed of at Pol eline Road.

Weekly report for the Pol eline Road renoval action-
9/ 23/ 93 through 10/3/93

Weekly report for the Pol eline Road renoval action-
10/ 10/ 93 t hrough 10/17/93.

Weekly report for the Poleline Road renoval action-

8/ 21/ 93 through 8/24/93



04094 04095
OU- B Book 2

04096 04098
QU B Book 2

04099 04101
QU B Book 2

04102 04106
QU B Book 2

04107 04111
QU B Book 2

04112 04116
QU B Book 2

04117 04120
QU- B Book 2

04121 04123
QU B Book 2

04124 04127
QU B Book 2

04128 04131
QU- B Book 2

04132 04133
QU B Book 2

04134 04138
QU B Book 2

04139 04140
QU B Book 2

7/ 23/ 94 Rapi d
7/ 30/ 94 Rapi d
8/ 4/ 94 Rapi d
8/ 13/ 94 Rapi d
8/ 20/ 94 Rapi d
8/ 27/ 94 Rapi d
9/ 1/ 94 Rapi d
9/ 10/ 94 Rapi d
9/17/ 94 Rapi d
9/ 24/ 94 Rapi d
9/ 29/ 94 Rapi d
10/ 8/ 94 Rapi d
10/ 15/ 94 Rapi d

Response

Response

Response

Response

Response

Response

Response

Response

Response

Response

Response

Response

Response

Weekl y

Weekl y

Weekl y

Viéekl y

Weekl y

Viéekl y

Weekl y

Weekl y

Weekl y

Weekl y

Weekl y

Weekl y

Viéekl y

Repor t

Report

Repor t

Report

Report

Report

Report

Repor t

Report

Report

Report

Repor t

Report

Weekly report for the Poleli
7/ 5/ 94 through 7/23/94

Weekly report for the Poleli
7/ 23/ 94 through 7/30/94.

Weekly report for the Poleli
8/ 1/ 94 through 8/4/94.

Weekly report for the Poleli
8/9/94 through 8/13/94

Weekly report for the Poleli
8/ 15/ 94 through 8/20/94.

Weekly report for the Poleli
8/ 22/ 94 through 8/27/94.

Weekly report for the Poleli
8/ 29/ 94 through 9/1/94.

Weekly report for the Poleli
9/ 7/ 94 through 9/ 10/ 94.

Weekly report for the Poleli
9/ 12/ 94 through 9/17/94

Weekly report for the Poleli
9/ 19/ 94 through 9/24/94

Weekly report for the Poleli
9/ 26/ 94 t hrough 9/ 29/ 94.

Weekly report for the Poleli
10/ 4/ 94 t hrough 10/ 8/94

Weekly report for the Poleli
10/ 10/ 94 through 10/ 15/ 94.

ne

ne

ne

ne

ne

ne

ne

ne
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ne

ne

ne
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Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

Road

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

r enoval

acti

acti

acti
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acti

acti

acti
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acti

acti

acti
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on-

on-

on-

on-

on-

on-

on-

on-

on-



04141 04143
OU- B Book 2

04144 04145
QU B Book 2

04146 04823

QU B Books 3&4

04824 04825
QU- B Book 4

04826 05462
OU- B Book 5

05463 05467
QU- B Book 5

05468 05468
QU B Book 6
05469 05470

QU B Book 6

05471 05471
OU- B Book 6

05472 05474

QU B Book 6

05475 05480
OU- B Book 6

10/ 21/ 94

10/ 8/ 93

5/ 15/ 94

5/ 16/ 94

5/ 27/ 94

9/ 29/ 94

9/ 3/ 93

9/ 7/ 93

2/ 22/ 94

2/ 241 94

3/9/94

Rapi d Response Weekly Report

Letter with proposed plan for
chenical warfare munitions cleanup
at Pol el i ne Road

Pol el i ne Road D sposal Area, Field
Qperations Wrk Pl an

Pol el i ne Road GPR Report

Pol el i ne Road D sposal Area, Phase
2-Continuation of the Renoval
Action, Project-Wrk Plan

Addi ti onal Excavation at Pol eline
Road Di sposal Area

Project Wrk Plan for Pol eline Road
Di sposal Area, Comments

Project Wrk Plan, Rapid Response
Renoval Action, Poleline Road
Di sposal Area, Comments

Pol el i ne Road Di sposal Area Wrk
and Health and Safety Pl ans,
Conmrent s

Pol el i ne Road Di sposal Area Wrk
and Health and Safety Pl ans,

Pol el i ne Road Di sposal Area Wrk
and Health and Safety Pl ans,

Weekly report for the Pol eline Road renoval action-
10/ 17/ 94 through 10/ 21/ 94.

Letter with proposed plan for chemcal warfare
muni ti ons cl eanup at Pol el i ne Road.

Work plan for renmedial activities to be perforned at the
Pol el i ne Road Di sposal Area

Summary of excavation plans for the Pol eline Road
Di sposal Area.

Fi el d operations work plan; site specific health and
safety plan; environnental protection plan, sanpling

and anal ysi s plan; and package, transportation, and
storage plan for the renoval action at the Pol eline Road
Di sposal Area.

Modi fications in the site work and safety plan for
addi tional renoval work at the Pol eline Road D sposal
Area.

Approval of the Wrk Plan for the Pol eline Road
Di sposal Area.

EPA comments on the project work plan for the

Pol el i ne Road Di sposal Area

Revi ew comments on the Pol el i ne Road Di sposal Area
work and health and safety pl ans

Revi ew comments on the Pol el i ne Road Di sposal Area
work and health and safety pl ans.

Revi ew comments on the Pol el i ne Road Di sposal Area
work and health and safety plans.



05481 05481
OU- B Book 6

05482 05485
QU- B Book 6

05486 05486
QU B Book 6

05487 05489
QU B Book 6

05490 05491
QU B Book 6

05492 05504
QU- B Book 6

21935 22162
QU- B Book 9
' 97 Update

05505 05506
QU B Book 6

05507 05508
OU- B Book 6

05509 05509
QU B Book 6

5/ 13/ 94

5/ 13/ 94

2/ 13/ 95

6/ 17/ 95

7/ 1/ 95

7/ 15/ 95

8/ 1/ 96

10/ 26/ 93

10/ 7/ 93

5/ 9/ 94

Revi ew Comrents on MlLarn Hart's
Low Tenper at ure Ther nal

Description Process for the Exvacated

Soils at Pol el i ne Road

Revi ew Comments on the Draft Final
Workpl an for the Pol el i ne Road
Di sposal Area

Comments, PRDA, Phase | & I1,
Draft Final, January 1995

Rapi d Response Weekly Report

Rapi d Response Weekly Report

Response to Comrents, Excavation
of the Pol eline Road D sposal Area

Draft EE/CA for the Treatnent and
Di sposal of Chemi cal Agent

Identification Sets Recovered from
the PRDA, Fort Richardson, Al aska

Pol el i ne Road D sposal Area, Fort
R chardson, Al aska

Suspect Chemical Warfare Materi al
at Fort Richardson, Al aska

April 1994 Draft Final Project
Wir kpl an Phase 2 Continuation of
the Renoval Action Pol eline Road
Di sposal Site, COHM Project No.
14925RI

Revi ew comrents on MLarn Hart's LTTD process for
the excavated soils at the Poleline Road D sposal Area.

Revi ew comments on the Pol el i ne Road Di sposal Area
draft final work plan

Comments on the Pol eline Road Disposal Area report.

Weekly report for the Poleline Road D sposal Area
renmoval action, June 1 through June 17, 1995

Update of field activities fromJune 19 to July 1, 1995,
for the Poleline Road Disposal Area renoval action

Response to EPA, Arny, and ADEC conmments on the
excavation report.

An EE/CA to identify objectives of a renpval action
and to anal yze various alternatives that naybe used to
sati sfy these objectives for cost, effectiveness, and
i mpl enent ati on

Chem cal agent situation at the Pol eline Road D sposal
Area.

Qui dance for proceeding with the sod renoval at the
Pol el i ne Road Di sposal Area

Docunents approval of the April 1994 draft final

proj ect workpl an phase 2, continuation of the renoval
action at Pol eline Road D sposal Area, OHM Proj ect
No. 14925R|



22163 22183
QU- B Book 9
' 97 Update

22184 22185
QU- B Book 9
' 97 Update

05510 05906
QU B Book 7
05907 05939

QU- B Book 8

05940 05957
OU- B Book 8

05958 05980
QU- B Book 8

05981 05990
QU B Book 8

05991 06021
OU- B Book 8

06025 06032
QU B Book 8

22186 22193
QU- B Book 9

4/ 22/ 96

10/ 22/ 96

3/ 15/ 95

8/ 15/ 95

6/ 15/ 94

10/ 19/ 94

11/ 2/ 94

11/ 2/ 96

12/ 7/ 95

1/ 24/ 96

Techni cal Menorandum Renedi al
Alternatives Devel opnent and
Screening, QU B, Feasibility Study,
Fort R chardson, Al aska

Scope of Wrk Md. #3, QU B FS

Renedi al | nvestigati on Managenent
Pl an, QU-B, Pol eline Road D sposal
Area, Fort Ri chardson, Al aska

Ecol ogi cal Ri sk Approach
Docurment, QOU-B, PRDA

Fi nding of No Significant |Inpact and
Envi ronnent al Assessnent, Pol eline
Road Renoval Action, Fort

R chardson, Al aska

Exi sting Data Report: QU B
Renmedi al | nvestigati on Managenent
Pl an

ARARs and TBCs Letter Report: OU

B Renedi al Investigation
Managenent Pl an

CSM and DQO Letter Report: OUJ B
Renedi al | nvestigati on Managenent
Pl an

Human Health R sk Assessnent
Appr oach Document, OU-B

Quarter 1 Groundwater Elevation
Report, OU- B Renedi al I|nvestigation

Presents draft renedial alternatives for the OQJB FS.

Scope nodification to del ete production of FS and
addition of air sparging as an alternative for the OJB
FS

Plans to conduct the Rl to characterize the nature and
extent of contam nation, obtain data for RA and
eval uate renedial alternatives

An approach docurment for devel oping the QU-B
Pol el i ne Road Di sposal Area ecol ogi cal RA

FONSI and EA for the soil renpbval action at the
Pol el i ne Road D sposal Area.

Revi ew of existing data for the Pol el i ne Road Di sposal
Area.

Applicable or relevant, and appropriate requirenents

and regul ations to be considered for the Pol el i ne Road
Di sposal Area

Conceptual site nodels and data quality objectives for
the Pol eline Road D sposal Area.
Pl anned approach for conducting the human heal th RA

for QU B

Presents results of first quarter nmonthly groundwater
| evel neasurenents at the Pol eline Road D sposal Area



22195 22202
QU- B Book 9
' 97 Update

22203 22424
Al aska

QU- B Books 9&10

' 97 Update

22425 23057
Al aska

QU B Books 10 12

' 97 Update

23058 23398
QU- B Book 12
' 97 Update

06033 06033
QU B Book 8

06034 06042
QU- B Book 8

06043 06044
QU B Book 8

06045 06047
OU- B Book 8

Quarter 2 Groundwater El evation
Report, OU B Renedi al |nvestigation

Fi nal Renedi al |nvestigation Report,

QU-B, Pol eline Road D sposal Area,
Fort Richardson, Al aska, Vol une |

Fi nal Renedi al |nvestigation Report,

QU-B, Pol eline Road D sposal Area,
Fort R chardson, Al aska, Volune II,
Appendi ces

Final R sk Assessnment Report, OJ
B. Pol eline Road D sposal Area, Fort
Ri chardson, Al aska

Exi sting Docunents Letter Report
QU- B R Managenent Pl an-
Conmrent s

ARARs and TBCs, CSM and DQO
Letter Reports, OB R
Managenent Pl an Comments

ARARs and TBCs, CSM and DQO
Letter Reports, OU-B R
Managerent Pl an, Conments

Qu-B, Renedial Investigation Draft
Managenent Pl an, Comments

Presents results of second quarter nonthly groundwater
| evel neasurenents at the Pol eline Road D sposal Area

Thi s docunent summarizes the R at the Poleline Road

Di sposal Area and descri bes the nethodol ogi es and
results of field investigations conducted for soil
gr oundwat er

Volume Il contains R Report that include field |ogs,

boring logs and nonitoring well conpletion |ogs,
survey data, QA reports, analytical data, a Statenent
Wirk on-site nustard gas screening, geophysi cal
surveys and an investigation report, groundwater fate
and transport nodeling report, and quarterly
groundwat er el evation reports

This report contains a Baseline Human Health RA and
Ecol ogical RA for the Pol eline Road D sposal Area

Revi ew comrents on the existing data |letter reports for
the Pol el i ne Road D sposal Area.

Revi ew comments on the applicable or relevant and
appropriated requirements and regul ations to be

consi dered conceptual site nodel and data quality
objective letter reports for the Poleline Road D sposal
Ar ea.

Revi ew comments on the conceptual nodels, applicable
or relevant and appropriate requirenents, and

regul ations to be considered for the Pol eline Road
Di sposal Area

Revi ew comrents on the managenent plan for the
Pol el i ne Road Di sposal Area



06085 06096
OU- B Book 8

06048 06061
QU B Book 8

06062 06108
OU- B Book 8

06109 06112
QU B Book 8

06113 06113
QU- B Book 8

23399 23403
OU- B Book 12
' 97 Updat e

23404 23405
QU- B Book 12
' 97 Update

23406 23409
OU- B Book 12
' 97 Updat e

23410 23411
QU- B Book 13
' 97 Update

23412 23422
OU- B Book 13
' 97 Updat e

1/11/ 95

1/ 12/ 95

2/ 21/ 95

3/ 27/ 95

9/ 27/ 95

1/10/ 96

1/ 16/ 96

4/ 11/ 96

5/ 2/ 96

5/ 3/ 96

Pol el i ne

I nvesti gati on,
Managerent Pl an,

Road Renedi al

Draft Final
Comment s

CQU- B, Managenent Plan for the

Renedi al

Response to Coments,

Managerent Pl an, OU-B

Pol el i ne

I nvesti gati on,
Managenent Pl an,

Comment s,
Appr oach

I nvestigation, Comments
Rl
Road, Renedi al
Draft Final
Conment s

Ecol ogi cal Ri sk

Docunent, QU B

Comments on QU-B Approach
Docunent and QU-B Management

Pl an.

Comment s,
Appr oach

O B Eco-Ri sk
Docunent

Meeting Mnutes for QU B

Feasibility Study Scoping Meeting

Conmmrents on Draft Renedi al
I nvestigation Report and R sk

Assessnent,
Fort Ri chardson,

QU B, March 1996,
Al aska

Comments on OU B Renedi al

I nvesti gati on,

Managenent Pl an

Draft Final

Revi ew comments on the Pol el i ne Road Di sposal Area
R draft final managenent plan

Revi ew comments on the rmanagenent plan for Pol eline
Road D sposal Area.

Response to agency comments concerning the QJ B R
managenent pl an.

EPA coments on the Pol eline Road D sposal Area
draft final managenent plan

United States Arny Center for Health Pronotion and
Preventive Medi ci ne comments on the OU B ecol ogi cal
ri sk approach docunent.

Comment s i nclude review conmments on the QU B
Management Pl an, OU- B G oundwat er Mbdeling
Approach Document, and the OU B Baseline RA
Appr oach Document

Revi ew comments by EPA on OU- B Ecol ogi cal R sk
Appr oach Docunent.

M nutes for meeting discussing renedial action
obj ectives for QU B.

Revi ew comrent s.

Revi ew comment s



23423 23424
QU- B Book 13
' 97 Update

23425 23431
QU- B Book 13
' 97 Update

23432 23447
QU- B Book 13
' 97 Update

23448 23459
QU- B Book 13
' 97 Update

23460 23474
QU B Book 13
' 97 Update

23475 23483
QU- B Book 13
' 97 Update

23484 23488
QU- B Book 13
' 97 Update

23489 23491
QU- B Book 13
' 97 Update

23492 23506
QU- B Book 13
' 97 Update

5/ 15/ 96

5/ 21/ 96

5/ 23/ 96

5/ 31/ 96

6/ 19/ 96

7/ 18/ 96

10/ 4/ 96

10/ 8/ 96

10/ 9/ 96

Meeting Mnutes. Pre review
Conference, OJB R

Revi ew Conference M nutes, Draft
R and RA Reports, QU B, Fort
R chardson, Al aska

Comments on Techni cal Meno:
Renedi al Al ternatives Devel opnent,
QU B, Fort Richardson, Al aska

Comments on Draft QU B Renedi al

I nvestigation Report and R sk
Assessnent Report, Fort Richardson,
Al aska, March 1996

Responses to Comments by Arny
CHPPM Draft Renedi al

I nvestigation and Ri sk Assessnent
Reports, OUJ- B, Fort Richardson,
Al aska

Anal ytical Results, Poleline Road
Stockpil e, Fort Richardson, Al aska

Comments on OB Draft Final R,

Draft Final RA, Draft Final FS

Response to coment, Draft
Treatability Study Wrk Plan, QU B

Comments on the OUJ B Techni cal
Meno, Treatability Study Workpl an

Meeting to review comments on draft OB Rl and RA
reports prior to a nmeeting with ADEC and EPA

Revi ew conference concerning the Draft R and RA
Reports for QU-B

Comments include revised list of ARARs that should be
consi der ed.

Revi ew conmment s.

Response to coments.

A nenorandum characterizing the sanpling effort to

det erm ne whether renediation is required of a 403-
cubi c-yard stockpile at Poleline Road. The chlorinated
sol vent concentrations were bel ow the site cl eanup

| evel s.

Revi ew comment s.

Response to ADEC and USAED Al aska Comments

Revi ew comments on the soil vapor extraction and air
spargi ng techni cal menorandum



23507 23519
QU- B Book 13
' 97 Update

23520 23532
QU- B Book 13
' 97 Update

23533 23533
OJ- B Book 13
' 97 Updat e

23534 23566
QU- B Book 13
' 97 Update

23567 23791
QU- B Book 13
' 97 Update

21854 21870
OU- B Book 13
' 97 Updat e

23792 23798
QU- B Book 14
' 97 Update

23799 23802
OU- B Book 14
' 97 Updat e

23803 23818
QU- B Book 14
' 97 Update

10/ 8/ 96

10/ 30/ 96

10/ 1/ 96

6/ 17/ 96

1/ 1/ 97

10/ 23/ 96

1/ 10/ 96

5/ 23/ 96

5/ 23/ 96

Final Work Pl an Techni cal
Menmorandum Treatability Study,
Pump Test and Intrinsic Renediation
Paraneters, QU B, Fort R chardson,
Al aska

Final Work Pl an Addendum
Treatability Study Wrk Plan, Soil
Vapor Extraction and Air Sparging

Comrents on OU- B Treatability
Study Workpl an, Sept. 23, 1996

Second Techni cal Menorandum
Detail ed Analysis of Alternatives,
QU B, FS, Fort Richardson, Al aska

Final Feasibility Study Report, QU
B, Pol eline Road Disposal Area

Wrk Plan No. 1, Proposed Plan for
OJ A and OB

Comment s, OU-D Managenent Pl an,
QU- B Approach Docunent

Comments on QU-B Techni cal
Memor andum Feasibility Study

Comment's, Techni cal Menorandum
QU B Renedial Alternatives
Devel opnent, QU-B, May 1996

Presents the field procedures for conducting an aquifel
punp test and groundwater sanpling for intrinsic
renedi ati on paraneters.

The QU-B draft FS identified a nunber of renedi al

alternatives. This Technical Menorandum di scusses the

field procedures for conducting a soil vapor extractiol
and air sparging pilot test at QU B.

Revi ew coment s.

Thi s docunent presents a detailed anal ysis of
alternatives for the O)B FS. The remedi al action
obj ectives are further refined from Techni cal
Menmorandum No. 1 and restated in this document.

Presents renedi al action objectives and alternatives f.
cl eanup.

A draft presentation of cleanup alternatives for QU A

and OU B.

Revi ew comment s.

Revi ew coment s.

Revi ew comments and |ist of ARARs



23819 23827
QU- B Book 14
' 97 Update

23828 23861
QU- B Book 14
' 97 Update

23862 23862

QU- B Book 14
' 97 Update

23863 23866
QU- B Book 14
' 97 Update

23867 23878
QU- B Book 14
' 97 Update

23879 23883
QU- B Book 14
' 97 Update

23884 23886
QU- B Book 14
' 97 Update

23887 23890
QU- B Book 14
' 97 Update

23891 23893
QU- B Book 14
' 97 Update

6/ 24/ 96

6/ 24/ 96

6/ 25/ 96

7122/ 96

8/ 7/ 96

8/ 26/ 96

8/ 29/ 96

9/ 19/ 96

10/ 1/ 96

Comment s on Techni cal
Mermor andum No. 1, OUB
Feasibility Study

Responses to Comments on

Techni cal Menorandum No. 1, QU

B Feasibility Study, Fort Richardson,
Al aska

Comment s on Techni cal

Mermor andum #2: OU-B Detai l ed
Anal ysis of Alternatives

Tel econference M nutes, OJB
Feasibility Study, Fort R chardson

Response to Comments on Techni cal
Mermor andum No. 2, OUJ-B FS

Comments on OU- B FS Report

Comments on OB Draft Final R,
RA, and FS Reports

Revi ew Conference M nutes, Draft
Feasibility Study, OJB, Fort
Ri chardson, Al aska

Revi ew Conference M nutes, Draft
Feasibility Study, OUB
Anal ysis of Alternatives

Revi ew comments submtted by ADEC, EPA, and
USAED Al aska.

Response to Comrents submtted by ADEC, EPA, and
USAED Al aska

Responses to EPA, ADEC and Arny conments

Techni cal Menorandum No. 1, QU B Feasibility
Study, Fort Richardson, Al aska.

A meeting discussing the conmments to the Second
Techni cal Menorandum OU-B FS, Fort Richardson,
Al aska.

A response to Comments fromthe Arny, EPA, ADEC,
and DPW

Revi ew coment s.

Revi ew coment s.

Comments on the draft FS Report, OU B, Fort
Ri chardson, Al aska were di scussed.

Revi ew conf erence m nut es.



23894 23901
QU- B Book 14
' 97 Update

23902 23917
QU- B Book 14
' 97 Update

21918 21919
QU A Book 13
' 97 Update

21920 21922
QU A Book 13
' 97 Update

21923 21923
QU A Book 13
' 97 Update

21924 21926
QU A Book 13
' 97 Update

21927 21930
QU A Book 13
' 97 Update

23918 23921
QU- B Book 14
' 97 Update

006114 06119
OU- B Book 8

06120 06120
QU B Book 8

10.1

10. 3

10/ 30/ 96

11/ 25/ 96

11/ 27/ 96

12/ 6/ 96

12/ 9/ 96

12/ 10/ 96

12/ 17/ 96

12/ 24/ 96

6/ 15/ 94

6/ 8/ 94

Response to Comments, OU-B Draft
and Final Treatability Study Wrk
Pl an Addendum

Annot ated Comments to the Final
Feasibility Study Reports, QU A
Fort Richardson, Al aska

Comments to Wrking Draft No. 2 of
Proposed Plan for OJ A and OU B,
Novenber 4, 1996

Comrents on Proposed Plan for OJ
A and QU-B

Conmment s on Proposed Plan for OJ
A and OQU-B

Comments on QA FS, OJB FS,
QU A/ B Proposed Pl an

Comments on O+ A and OB
Proposed Pl an

Comments on OJA and OUB
Proposed Pl an

Pol el i ne Road Questions fromthe
Anchor age Daily News

Public Notice for an Environnental
Assessnent for renoval of

contam nated material from Pol eline
Road D sposal Area

Response to coments.

E & E s responses to comrents fromthe Arny, ADEC

and EPA on the draft FS report.

Revi ew coment s.

Revi ew coment s.

Revi ew comrent s.

Revi ew comment s

Revi ew conmment s

Revi ew comment s

Questions and responses about the Pol eline Road
Di sposal Area

Public notice for an EA for the renoval of contam nated
material fromthe Pol eline D sposal Area.



06121 06121
OU- B Book 8

06122 06123
QU- B Book 8

06124 06127
OU- B Book 8

06128 06129
QU- B Book 8
06130 06131

OU- B Book 8

06132 06132
OU- B Book 8

06133 06134
OU- B Book 8

06135 06139
QU- B Book 8

06156 06157
OU- B Book 8

06140 06153
QU- B Book 8

10.

10.

10.

10.

10.

10.

10.

10.

10.

10.

6/ 18/ 95

11/ 13/ 89

2/ 6/ 90

2/ 8/ 90

6/ 30/ 90

10/ 2/ 93

10/ 4/ 93

10/ 6/ 93

5/ 13/ 94

5/ 13/ 94

Public Notice, PRDA, EE/ CA

Pol el i ne Road Cheni cal D sposal
Area.

Update on Eagle River Flats/Poleline
Road Contami nated Site Studies, Fact
Sheet

Arny Investigating Possible Ad
Chem cal Disposal Site

Fort R chardson's Pol el i ne Road
Di sposal Area Expanded Site
I nvestigation

Met al Tubes Found at Chem cal
Di sposal Site

Metal Tubes from Di sposal Site to be
Stored on Post

I nformati on Paper: Pol eline Road
Di sposal Area

I nformati on Paper on the Poleline
Road D sposal Area, Fort
R chardson, Al aska

I nformati on Paper on the Poleline
Road D sposal Area, Fort
Ri chardson, Al aska

USAED Al aska public notice soliciting public comment

on the engineering eval uati on/ cost analysis (EE/ CA for
cl eaning contam nated soil excavated fromthe Pol eline

Road D sposal Area.

Background information about the Pol eline Road
Di sposal Area.

Includes a description of the initial identification of ¢

Pol el i ne Road D sposal Area.

Background and plans for the Pol eline Road D sposal
Area.

Background and action taken at Pol el i ne Road.

Present information about two metal tubes discovered
during renoval of decontam nation products at the
Pol el i ne Road D sposal Area.

Di sposition of two netal cylinders uncovered at the
Pol el i ne Road D sposal Area.

Current information regarding the Pol eline Road
Di sposal Area renediation project.

Letter to Frank Murkowski w th attached Information
Paper COvervi ew of Pol eline Road D sposal Area
history, recent actions, and future R efforts

Letter to Ted Stevens with attached I nformati on Paper.
Overvi ew of Pol eline Road Disposal Area history.
recent actions, and future R efforts.



06154 06155
OU- B Book 8

06158 06159
QU B Book 8

06160 06161
OU- B Book 8

10.6

10.6

10.6

5/ 13/ 94

5/ 26/ 94

6/ 15/ 95

I nformati on Paper on the Poleline
Road D sposal Area, Fort
Ri chardson, Al aska

Eagl e R ver O osure Update

Pol el i ne Road Di sposal Area, Fort
Ri chardson, Al aska-Fact Sheet

Letter to Don Young with attached Information Paper
Overvi ew of Pol eline Road Disposal Area history.
recent actions, and future R efforts

Cl osure of portions of Eagle R ver because of

remedi ation at the Pol eline Road D sposal Area.

Publ i ¢ commrent announcenent for the Poleline Road
Di sposal Area renoval plan.



APPENDI X B
RESPONSI VENESS SUMVARY

RESPONSI VENESS SUMVARY FOR THE RECORD OF DECI SI ON FOR
REMEDI AL ACTI ON AT OPERABLE UNIT A AND CPERABLE UNIT B
FORT RI CHARDSQN, ALASKA

OVERVI EW

US Any Alaska (the Arny), the United States Environnental Protection Agency (EPA), and
the Al aska Departnent of Environnental Conservation (ADEC), collectively referred to as
the Agencies, distributed a Proposed Plan for renmedial action at Qperable Unit A (QUA)
and OB, Fort Richardson, Al aska. OJ A conprises three source areas: the Roosevelt Road
Transmitter Site Leachfield; Ruff Road Fire Training Area; and Buil ding 996 Petrol eum
Ql, and Lubricant Laboratory Dry Wll. OJ B consists of one site: the Poleline Road

Di sposal Area (Poleline Road).

The Proposed Plan identified preferred renedial alternatives for Poleline Road, the only
site in O)JB. The three source areas in OJA were not considered for renedial action in
the Proposed Plan. The Arny, EPA, and ADEC have determined that the sites included within
OQJ A will be addressed under the conditions of the State-Fort R chardson Environmental
Restoration Agreenent (Two-Party Agreenent) between the Arny and ADEC.

The naj or conponents of the renedial alternative for Poleline Road are:

1 H gh-vacuum extraction of the chlori nated-sol vent-contani nated "hot spot";

Sitewide institutional controls;

Nat ural attenuation of contam nants; and

Long-t erm groundwat er nonitoring.

Two formal comments regardi ng the Proposed Plan for the OJ B remedial action were received
during the public conment period; these comments are summarized and presented in this
Responsi veness Summary.

BACKGROQUND CF COVMUNI TY | NVOLVEMENT

The public was encouraged to participate in the selection of the final remedies for QJA
and OU-B during a public comment period fromJanuary 20 to February 18, 1997. The Fort

Ri chardson Proposed Plan for Renmedial Action at Operable Unit A and Operable Unit B
presents six options considered by the Agencies to address contam nation in soil and
groundwater at OQU-B. The Proposed Plan was released to the public on January 18, 1997, and
copies were sent to all known interested parties, including elected officials and
concerned citizens. Informational Fact Sheets, prepared quarterly since June 1995,
provided i nfornation about the Arny's entire cleanup programat Fort R chardson and were
nai l ed to the addresses on the sanme nailing |ist.

The Proposed Plan sumari zes avail able information regarding the OUs. Additional naterials
were placed into three information repositories: the University of Al aska Anchorage
Consortium Library, Al aska Resources Library, and Fort Richardson Post Library. An

Adm ni strative Record, including all itens placed in the infornmation repositories and

ot her docunents used in the selection of the remedial actions, was established in Building



724 on Fort Richardson. The public was wel cone to inspect materials available in the
Adm ni strative Record and the information repositories during business hours.

Interested citizens were invited to comment on the Proposed Plan and the renedy sel ection
process by nmailing comrents to the Fort R chardson project nmanager; by calling a toll-free
t el ephone nunber to record a comment; or by attending and commenting at a public neeting
conducted on January 29. 1997, at the Russian Jack Chalet in Anchorage.

Basewi de community relations activities conducted for Fort Richardson, which include QJA
and OJ B, have incl uded:

1 Decenber 1994- Community interviews with local officials and interested
parti es;

April 1995-Preparation of the Community Rel ati ons Pl an;

June 1995-Distribution of an informati onal Fact Sheet covering all OUs at Fort
Ri char dson;

June 29, 1995-An infornmational public nmeeting covering all OUs;

Qctober 1995-Distribution of an informational Fact Sheet covering all QU at
Fort R chardson;

January 1996-Di stribution of an infornational Fact Sheet covering all QOUs at
Fort R chardson;

Mar ch 1996- Est abl i shnent of information repositories at the University of

Al aska Anchorage Consortium Library, Al aska Resources Library, and Fort

Ri chardson Post Library, and the Adm nistrative Record at Building 724 on Fort
Ri char dson;

March 14, 1996-An infornational public nmeeting covering all QUs;

April 1996-Distribution of an informational Fact Sheet covering all OJs at
Fort R chardson;

July 1996-Di stribution of an informati onal Fact Sheet covering all OUJs at Fort
Ri chardson; and

Cctober 1996- Distribution of an informati onal Fact Sheet covering all OUs at
Fort R chardson.

Community relations activities specifically conducted for OJA and OJB
i ncl uded:

January 17, 19, 22, 24, and 26, 1997-D splay adverti senent announcing the
public comrent period in the Anchorage Daily News;

January 23, 1997-Di spl ay advertisenent announci ng the public comrent period
and public neeting in the Al aska Star;

January 25, 26, 27, 28, and 29, 1997-D splay advertisenent announcing the
public neeting in the Anchorage Daily News;



January 20, 1997- Distribution of the Proposed Plan for final remedial action
at QU A and QU B;

January 20 to February 18, 1997-Thirty-day public comrent period. No extension
was request ed,;

January 20 to February 18, 1997-Tol |l -free tel ephone nunber for citizens to
provi de comments during the public comment period. The toll-free tel ephone
nunber was advertised in the Proposed Plan and the newspaper display
advertisenment that announced the public coment period; and

January 29, 1997-Public neeting at the Russian Jack Chalet to provide
information, a forumfor questions and answers, and an opportunity for public
comrent regarding OJA and QU B.

SUMVARY OF COWMMENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI OD AND AGENCY RESPONSES

The public comment period on the Proposed Plan for renmedial action at OQJ A and OJ B was
fromJanuary 20 to February 18, 1997. Two conments were received during the public coment
period: one coment was nailed to the Arny, and the second comment was recorded on the
toll-free tel ephone |line. These comments are summari zed bel ow.

1. Public Comment: A letter was received froma community nenber during the public
comrent period. The author indicates that after careful review of the Proposed Plan, he
wants to be on the record as concurring with the Agencies' preferred alternative for QU B

Agency Response: The Agenci es appreciate i nput fromcomunity nenbers

2. Publ i c Comment: The conment received on the toll-free tel ephone |ine acknow edged
that the Proposed Plan was "nicely done" and that the presentation of the alternatives and
di scussion of the selection of the preferred alternative were "well supported, very well
argued. " However, the caller believes that although Alternative 6 will cost |ess than
Alternative 4, Alternative 4 will "deal with the kind of contam nation to the degree that
it needs to be dealt with."

Agency Response: The Agenci es appreciate input fromcommunity nenbers. The National GO

and Hazardous Substances Pol I uti on Contingency Plan G oundwater Protection Strategy
requires that current and potential future use of groundwater be considered i n renedy

sel ection, and that groundwater resources be protected and restored if necessary and
practicable. During a rigorous evaluation of remedial alternatives, the Agencies carefully
wei ghed all of the factors that influence the selection of a preferred alternative. Cost
effectiveness, risk to hunman health and the environment, and conpliance with state and
federal water quality statutes were the key considerati ons used to evaluate the six
alternatives. At the conclusion of the evaluation process, Alternative 6 was determned to
provide the nost effective balance of the three criteria |isted above. The preferred
alternative will be inplenented in a phased approach because of the conplexity of the
contam nant characteristics and the hydrogeology at the site. The actual length of tinme
necessary to renediate the "hot spot" and the groundwater plune depends |argely on the
success of each phase. However, because there is no current or projected use of the
groundwat er anticipated during the period of remediation required for Alternative 6, the
potentially shorter time frame required for renedi ati on under Alternative 4 does not
provi de additi onal protection



APPENDI X C

FORT RI CHARDSON

OPERABLE UNI T B SCQURCE AREA

BASELI NE COST ESTI MATES FOR REMEDI AL ALTERNATI VES

ESTI MVATED COSTS - ALTERNATI VE 2
NATURAL ATTENUATI ON

| TEM UNI T COST UNIT
1. CAPI TAL COSTS

Additional Mnitoring Well installation $40. 000
TOTAL CAPI TAL REQUI REMENTS
I'1.  ANNUAL Q&M COSTS

G oundwat er Monitoring

Sanpl i ng Labor $60 hr
Sanpl i ng Anal ysis-VQOCs (17 wells + 10% dupl) $180 sanpl e
Sanpling Analysis (1)(9 wells+10% dupl) $360 sanpl e
Sanpling Analysis (2)(9 wells+10% dupl) $145 sanpl e
Super vi si on $100 hr
Data Eval uati on and Reporting $85 hr
Supplies and Materials $600 I's

TOTAL ANNUAL O8M COST

TOTAL O8&M COSTS (for 30 years)

TOTAL CAPI TAL AND Q&M COSTS

CONTI NGENCY( 30% of Total Capital and O8M Costs)
SUBTOTAL( Total Capital and O&M Costs and Conti ngency)
USACE SICH (8% Total Capital and &M Costs and Conti ngency)
TOTAL ESTI MATED PROGRAM COSTS ( 3)

NOTES!

QUANTI TY CosT

wel |

40
19
10

40

160

1

$80, 000

$2, 400
$3, 420
$3, 600
10

$4, 000
$13, 600
$600
$29, 070

$872, 100

$952, 100

$285, 630

$1, 237, 730

$99, 018

$1, 300, 000

(1) Analysis for paraneters which can indicate biodegradati on of chlorination (e g., No

3-nitrogen, NH 3-nitrogen. total Kjeldahl nitrogen. total phosphorus.

i ron, nethane, ethane, ethene)
(2) Bacteria enuneration

(3) Escalation costs are not included

SO 4,

sol ubl e

$80. 000

$1, 450



ESTI MVATED COSTS - ALTERNATI VE 3
| TEM
1. CAPITAL COSTS

CAPI TAL DI RECT COSTS
A. Preparation Wrk/Mb & Denob
Mobi i zati on & Denobi |l i zation
Additional Mnitoring Wll Installation
Site Preparation (Cearing & G ubbing)
B. Soil/Bentonite Slurry Wall
Excavate Trench
Backfill Trench - Placenent of Slurry
C. Multi-Layer Cap
Synthetic Cap Materi al
Cap Pl acenent
Sand and G avel Pl acenent
G adi ng
Dr ai nage

TOTAL DI RECT OCSTS (TDC)

CAPI TAL | NDI RECT COSTS

Contractor's Overhead and Profit (50% TDC)
Ent nneeri ng Desi gn (25% TDC)

Desi gn Studi es (30% TDCO)

Health and Safety (5% TDC)

o0 w>

TOTAL | NDI RECT COSTS

TOTAL CAPI TAL COSTS (Total Direct Costs + Total

CONTAI NVENT
UNI T COST

$120, 000
$40, 000
$1, 785

$2. 67
$3. 20

$2.70
$1.35
$16
$1. 00
$5, 000

I ndi rect Costs)

UNI'T

LS

wel |
acre

sf
sf

sy
sy
cy
sy
LS

QUANTI TY

1
2
3.0

13, 000
13, 000

cosT

$120, 000
$80, 000
$5, 355

$34, 710
$41, 600

$22, 680
$11, 340
$89, 600
$8, 400
$5, 000

$418, 685
$209, 343
$104, 671
$125, 606

$20, 934

$460, 554

$879, 239



ANNUAL Q&M COSTS

A. Cap Mai ntenance

Mai nt enance (8 hr/nonth @12 nont hs) $100
B. Groundwat er Monitoring

Sanpl i ng Labor $60

Sanpling Analysis (17 Mnitoring wells + 10% dupl) $180

Super vi si on $85

Dat a Eval uati on and Reporting $85

Supplies and Materials $600

TOTAL ANNUAL O8M CCOSTS
TOTAL O8&M COSTS (for 30 years)
TOTAL CAPI TAL AND Q&M COSTS
CONTI NGENCY (30% of Total Capital and O8M Costs)
SUBTOTAL (Total Capital and Q&M Costs and Conti ngency)
USACE SICH (3% Total Capital ana &M Costs and Conti ngency)
TOTAL ESTI MATED PROGRAM COSTS (1)
(1) Escal ation costs are not included

<SRC | MG 97202N4>

hr

hr
sanpl e

hr

hr

I's

96

40

19
120
120

1

$9, 600

$2, 400

$3, 420
$10, 200
$10, 200
$600

$30, 220
$906, 600
$1, 785, 839
$535, 752

2,321. 590

$2, 500, 000

$185, 727



ESTI MATED COSTS - ALTERNATI VE 4
I NTERCEPTI ON TRENCH, Al R STRI PPI NG AND SO L VAPOR EXTRACTI ON

| TEM UNI'T COST

C. Goundwater Mnitoring (30 years)

Sanpl i ng Labor (40 hr/year) $60
Sanpling Anal ysis (17 Mnitoring wells + 10%lupl) $180
Super vi si on $100
Dat a Eval uati on and Reporting $85
Supplies and Materials $600

TOTAL O8M COSTS (30 years)

TOTAL CAPI TAL AND O8&M COSTS

CONTI NGENCY (35% of Total Capital and O8M Costs)

SUBTOTAL (Total Capital and Q&M Costs and Conti ngency)
USACE SIOH (8% Total Capital and O8&M costs and Conti ngency
TOTAL ESTI MATED PROGRAM COSTS (1)

NOTES!

(1) Escal ation costs amnot included

UNIT

hr
sanpl e

hr

hr

I's

QUANTI TY

40
19
40
120

COosT

$2, 400
$3, 420
$4, 000
$10, 200
$600

$3, 121, 000
$5, 162, 564
$1, 806, 898
$6, 969, 462

$557, 557
$7, 500, 000



ESTI MATED COSTS - ALTERNATI VE 5
Al R SPARG NG AND SO L VAPCR EXTRACTI ON COF "HOT SPOT" AND NATURAL ATTENUATI ON

| TEM UNI T COST UNIT
1. CAPI TAL COSTS

CAPI TAL DI RECT COSTS
A. Preparation Wrk/Mb & Denob

Mobi | i zati on & Denobilization $130, 000 LS
Additional Mnitoring Well Installation $40, 000 Vel |
Barrier Wall Excavation in between wetlands & di sposal areas) $2. 67 sf
Barrier Wall Installation (between wetlands & di sposal areas) $3. 20 sf
Site Preparation (Cearing & G ubbing) $1, 785 acre
B. Soil Vapor Extraction
Extraction Well Instailation (HDPE. 20" |ength) $1, 500 wel |
Bl ower/ Mot or System (incl. knockout tank & instrunentation) $13, 400 LS
Pi pi ng (4" HDPE) $13. 65 i
I nsulation for Piping and Equi prent $2,591 LS
Punmp (from knockout tanks to di scharge) $500 punp
HDPE Li ner $4. 05 sy
Vapor Extraction Systeninstallation $6, 478 LS
El ectrical $2,591 LS
C. Air Sparging

Sparging Well Installation (PVC, 42'length) $2, 650 wel |
Conpressor/Motor Systens (incl. instrunentation) $60, 000 LS
Pi pi ng (2" PVQ $9. 20 I f
I nsul ati on for Piping and Equi prent $12, 360 LS
Air Sparging Systeminstallatioin $45, 933 LS
El ectrical $22, 966 LS
Treatnent Buil di ng $95 sf

TOTAL DI RECT COSTS (TDQ)

QUANTI TY

13, 000
13, 000
1.4

200

CosT

$130,
$80,

000
000

$34, 710

$41,

600

$2, 499

$30,
$13,
$12,

000
400
012

$2, 591
$500

$17,

294

$6, 478
$2, 591

$212,
$60,
$17,
$12,
$45,
$22,
$19,

$763,

000
000
664
360
933
966
000

598



CAPI TAL | NDI RECT COSTS

oS0 w>»

Contractor's Overhead and Profit (50% TDC)
Engi neeri ng Desi gn (25% TDC)

Desi gn Studi es (25% TDQ)

Health and Safety (3% TDC)

TOTAL | NDI RECT COSTS

TOTAL CAPI TAL COSTS (Total Direct Costs + Total Indirect Costs)

A

B

ANNUAL Q&M COSTS

Treat ment System O8&M (years 1 to 5)

Qperations Labor (8 hr/wk @52 wks)

Supervi si on Labor (8 hr/wk @52 Vks)

El ectrical Power (SVE)

El ectrical Power (Air Sparging)

El ectrical Power (Treatment Building heating, lighting, etc.)
Mai nt enance (8 hr/nonth @12 nont hs)

Treat ment System Q&M (years 6 to 30)
Qperations Labor (8 hr/nonth @12 nonths)
Supervi si on Labor (8 hr/nonth @12 nont hs)

El ectrical Power (SVE)

El ectrical Power (Air Sparging)

El ectrical Power (Treatment Building heating, lighting, etc.)
Mai nt enance (8 hr/nonth @12 nont hs)

G oundwat er Monitoring (30 years)

Sanpl i ng Labor (40 hr/year)

Sanpling Analysis - VOCs (17 wells + 10% dupl)
Sanpling Analysis (2)(9 wells - 10% dupl)
Sanpling Analysis (3)(9 wells - 10% dupl)
Super vi si on

Data Eval uati on and Reporting

Suppl ies ana Materials

$60
$100
$5, 500
$20, 900
$1, 200
$100

$60

$100
$1, 400
$5, 250
$1, 200

$100

$60

$180
$360
$145
$100
$85

$600

hr
hr
LS
LS
LS
hr

hr
hr
LS
LS
LS
hr

hr
sanpl e
sanpl e
sanpl e

hr

hr

I's

416
416

[EnY

96

96
96

[EnY

96

40
19
10
10
40
160

$381, 799
$190, 899
$190, 899

$22, 908

$786, 506

$1, 550, 103

$24, 960
$41, 600
$5, 500
$20, 900
$1, 200
$9, 600

$5, 760
$9, 600
$1, 400
$5, 250
$1, 200
$9, 600

$2, 400
$3, 420
$3, 600
$1, 450
$4, 000
$13, 600
$600



ESTI MATED COSTS - ALTERNATTVE 5
Al R SPARG NG AND SO L VAPCR EXTRACTI ON OF "HOTSPOT" AND NATURAL ATTENUATI ON

| TEM UNIT CosT UNIT QUANTI TY CosT

TOTAL O8M COSTS (30 years) $2, 211, 150

TOTAL CAPI TAL AND O8&M COSTS $3, 761, 253

CONTI NGENCY (35% of Total Capital and O&M Costs) $1, 316, 439
SUBTOTAL (Total Capital and O% M Costs and Conti ngency) $5, 077, 692

USACE SICH (8% Total Capital and &M Costs and Conti ngency) $406, 215
TOTAL ESTI MATED PROGRAM COSTS (1) $5, 500, 000

NOTES:

(1)
(2)

(3)

Escal ati on costs are not included

Anal ysis for paraneters which can indicate biodegradati on of chlorinated solvents (e, g.. NO 2-nitrogen, NO 2-nitrogen,
NH 3-nitrogen, total Kjeldahl nitrogen. total phosphorus. S. soluble iron, nethane, ethene, ethene, sulfide, TOC, BOD)
Bacteria enuneration



ESTI MVATED COSTS - ALTERNATI VE 6
SO L VAPCR EXTRACTI ON CF "HOT SPOT"

| TEM

I. CAPI TAL COSTS

CAPI TAL DI RECT COSTS

A

Preparati on Wrk/ Mb & Denob

Mobi | i zati on & Denobilization

Addi tional Mnitoring Wll Installation

Site Preparation(d eani ng & G ubbi ng)

Soi | Vapor Extraction

Extraction Well Installation (HDPE, 40'Iength)
Bl ower/ Mot or System (i ncl. knockout tank & instrumentation)
Pi ping (4" HDPE)

I nsul ation for Piping and Equi prent

Punmp(from knockout tanks to di scharge)

HDPE Li ner

Vapor Extraction Systeminstallation

El ectrica

G oundwat er Trest ment

Equal i zati on Tank

Pi pi ng ( HDPE)

Water Heating Units

Air Heating Units

Air Stripping Unit(incl. blower)

Treat ment Bui | di ng

Infiltration System (incl. piping, fittings, filters, emtters)

Infiltration Piping Preparation 1 punch holes in Pipes, install fittings

Infiltration Piping Bedding
Infiltration Piping Installation

TOTAL DI RECT OCSTS (TDC)

UNI T COST

$130, 000
$40, 000
$1, 785

$3, 000
$26, 500
$13. 65
$3, 483

$500
$4. 05
$8, 706
$3, 483

$12, 200
$2.70
$2,524
$8, 506

$18, 683

$95

$14, 370
$3, 593

$21
$20

UNIT

LS
wel |
acre

wel |
LS
| f
LS
punp
sy
LS
LS

t ank
I f
each
each
uni t
sf
LS
LS
cy

I f

QUANTI TY

500

cosT

$130, 000
$80, 000
$2, 499

$30, 000
$26, 500
$6, 825
$3, 483
$1, 500
$8, 505
$8, 706
$3, 483

$12, 200
$3, 780
$2, 524
$8, 506

$18, 683

$19, 000

$14, 370
$3, 593

$840

$10, 000

$394, 996



CAPI TAL | NDI RECT COSTS

OO0 w>»

Contractor's Overhead and Profit (50% TDC)
Engi neeri ng Desi gn (25% TDC)

Desi gn Studi es (25% TDQO)

Health and Safety (3% TDC)

TOTAL | NDI RECT COSTS

TOTAL CAPI TAL COSTS (Total Direct Costs + Total Indirect Costs)

I'1. ANNUAL C&M COSTS

A

B

Treat ment System O8&M (years 1 to 5)

Qperations Labor (8 hr/wk @52 wks)

Supervi sion Labor (8 hr/wk @52 wks)

El ectrical Power (SVE)

El ectrical Power (Treatnent Building heating, lighting, etc.)
Mai nt enance (8 hr/nonth @12 nont hs)

Treat ment System O8&M (years 6 to 30)

Qperations Labor (8 hr/nonth @12 nont hs)

Supervi sion Labor (8 hr/nonth @12 nont hs)

El ectrical Power (SVE)

El ectrical Power (Treatnent Building heating, lighting, etc.)
Mai nt enance (8 hr/nonth @12 nonths)

G oundwat er Monitoring (30 years)

Sanpl i ng Labor (40 hr/year)

Sanmpling Analysis - VOCs (17 wells - 10% dupl)

Sanmpling Analysis (2)(9 wells + 10% dupl)

Sanmpling Analysis (3)(9 wells + 10% dupl)

Super vi si on

Data Eval uati on and Reporting

Supplies and Materials

$60
$100
$5, 500
$1, 200
$100

$60

$100
$1, 400
$1, 200

$100

$60

$180
$360
$145
$100
$85

$600

hr
hr
LS
LS
hr

hr
hr
LS
LS
hr

hr
sanpl e
sanpl e
sanpl e

hr

hr

I's

416
416

96

96
96

96

40
19
10
10
40

160

$197, 498
$98, 749
$98, 749
$11, 850

$406, 846

$801, 841

$24, 960
$41, 600
$5, 500
$1, 200
$9, 600

$5, 760
$9, 600
$1, 400
$1, 200
$9, 600

$2, 400
$3, 420
$3, 600
$1, 450
$4, 000
$13, 600

$600



ESTI MVATED COSTS - ALTERNATI VE 6
SO L VAPCR EXTRACTION CF "HOT SPOT"

| TEM UNI'T COST UNIT QUANTI TY CosT
TOTAL O8&M COSTS (30 years) $1, 195, 400
TOTAL CAPI TAL AND O8&M COSTS $2, 777, 241
CONTI NGENCY (35% of Total Capital and O&M Cost s) $972, 034
SUBTOTAL (Total Capital and Q&M Costs and Conti ngency) $3, 749, 276
USACE SICH (8% Total Capital and &M Costs and Conti ngency) $299, 942
TOTAL ESTI MATED PROGRAM COSTS (1) $4, 000, 000
NOTES:

(1) Escal ation costs are not included

(2) Analysis for paraneters which can indicate biodegradati on of chlorinated solvents (e.g., NO 3-nitrogen, NO 2-nitrogen.
NH 3-nitrogen, total Kjeldahl nitrogen. total phosphorus, SO4, soluble iron, nethane, ethane, ethene, sulfide, TOC, BQD)

(3) Bacteria enuneration



